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Abstract:
This Tribal health clinic is located on reservation land and serves a community of
approximately 1,550 members located over 64,000 acres located in Nevada and California. The
clinic offers general health practice and podiatry at its central clinic with satellite offices located
off-reservation offering dentistry, optometry, and behavioral health. The clinic is operated by
Tribal staff and partners with the Indian Health Service (IHS) for environmental survey on an
annual basis for compliance with Accreditation Association for Ambulatory Health Care
(AAAHC) standards. While this clinic only offers outpatient services, the disinfection and
cleaning protocols are an important step in limiting cross transmission of illnesses (Protano et al.,
2019). Centers for Disease Control and Prevention (CDC) reported about 15% increase in
methicillin-resistant Staphylococcus aureus (MRSA) infections in acute care facilities between
2019 and 2020 alone (CDC, 2020), which illustrates the need to evaluate cleaning procedures
where possible.
Cleaning within the clinic is contracted to a third party for nightly services and is to be
carried out during the day by clinic staff. Seen as a deficiency, the clinic was lacking
documented cleaning and disinfection procedures and policies. Without documented procedures
the clinic needed a way to verify disinfection activities were being performed and that the
activities were being completed consistently. It was hypothesized that staff was not correctly
disinfecting areas or not disinfecting areas at all, allowing bacterial load to build to harmful
levels. Surface testing to determine activities and effectiveness of current cleaning activities was
determined to be the best evaluation measure available. Methods for testing included a baseline
Adenosine triphosphate (ATP) analysis to measure initial bacterial loads on surfaces. ATP has
been shown as a positive correlation to bacterial load based upon plate growth studies (UKUKU
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et al., 2001). Development of formal disinfection procedures, a training for both medical and
housekeeping staff, and periodic ATP testing to verify activities followed the initial baseline
measures. The process was originally planned to be a four-month project, but was completed in 7
months, starting in April 2022 and completing in October 2022.
Utilization of the ATP testing did identify in the baseline results a problem of insufficient
disinfection with a passing rate of only an average of 32% of surfaces. Testing was completed at
two separate times and were unannounced to staff. The purpose of the separate times was to
compare the disinfection results of the night-time “terminal” cleaning staff and the medical staff
between patient cleaning.
Training on proper disinfection techniques, universal product adoption, mechanical
interventions, and checklists for staff in patient rooms showed progressive improvement
throughout the test period with the final week’s ATP swab results returned a passing rate of 89%
of surfaces.

Problem Statement:
This project aimed to provide a quantitative way to determine and improve cleaning
effectiveness for a tribally run rural clinic. This clinic serves a historically underserved
population on reservation land that have limited options for healthcare. Utilizing the ATP
evaluation, along with proper training and chemical evaluation, we ensured that this clinic can
help prevent hospital/clinic acquired infections (HAI).

Background:
The Tribal clinic offers medical services to Tribal members that include general practice
and podiatry on specific days at the central clinic. There are optometry, dental, and behavioral
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health services provided in satellite clinics that were not included in this project. In conjunction
with clinic infection control staff the project will evaluate the cleaning procedures for janitorial
and medical staff, identify chemical appropriateness, provide training for staff if necessary, and
offer quantitative testing to measure cleaning procedure outcome. Community acquired
infections have been identified commonly in ambulatory care centers (Pereira et al., 2021)
The Indian Health Service is a Federal agency under the umbrella of Health and Human
Services (IHS) and works in partnership with various Tribes throughout the United States to
offer public health services including environmental health surveying and occupational health
audits. Surveys completed by IHS offer recommendations for corrective action to deficiencies
identified related to Federal standards including those found in Food, Drug and Cosmetics
Administration (FDA), National Fire Protection Association (NFPA), and Occupational Safety
and Health Administration (OSHA). Consultative guidance is also given to Tribal facilities in the
form of education for hazard communication, food safety, bloodborne pathogen, and cleaning
and disinfection (housekeeping) procedures.
This clinic utilizes two main methods for cleaning and disinfection. There is a routine
step performed by clinic staff between patients to use wipes on all surfaces after a patient leaves
the exam room, and there is a separate night time cleaning that takes place after the clinic is
closed to patients and staff. During the period that this project took place another custodial staff
member was hired and began performing cleaning and disinfecting practices throughout the
clinic including patient waiting areas, restrooms, and high touch surfaces (such as door handles).
There was a lack of written policy and procedures for either medical or custodial staff
when the project began and that led to a lack of accountability and confusion of job duties. The
custodial staff is contracted by the environmental department of the Tribe and was originally not
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given any training or expectations for job duties. Appendix A is an example of the job
specifications provided by the contracted company for nighttime cleaning. Note that there was no
list of chemicals or the procedure for each individual area. In discussion with clinic leadership, it
was identified that contracted staff was to provide their own chemicals and no verification of
appropriateness was performed prior to the use in any facility the company serviced. Fortunately
during the time of the project, new contract requests for services were due and recently produced
contract requests, not fulfilled at the time of this paper, were written with more focus on the use
of appropriate products and more clear expectations regarding clinical terminal cleaning.

Methods:

IHS has previously utilized ATP bioluminescence as a means to measure bacterial load

on surfaces to evaluate cleaning procedures in facilities and follows Centers for Disease Control
and Prevention (CDC) guidance (CDC, 2010) for evaluation options with regards to
environmental cleaning. This data has been used to quantify the effectiveness of cleaning or the
effectiveness of disinfecting products utilized by facilities. ATP is an energy molecule found in
all living cells that allows cellular metabolism to take place. All organic matter contains ATP,
including blood, saliva, and bacteria. In healthcare facilities organic matter such as bodily fluids,
blood, and specific bacteria left on surfaces can become a point of cross contamination between
patients and staff. Without proper cleaning, such cross contamination leads to infections. ATP
surface tests contain an enzyme called luciferase which produces a bioluminescence (lightproducing) reaction when it comes into contact with ATP. Using this technology, we can
measure low levels of ATP collected with the test device. The device used is a SystemSURE
Plus® luminometer manufactured by Hygiena, with UltaSnap ATP surface test swabs. The
device reports findings in relative light units (RLU). Note: there is an updated luminometer, but
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the SystemSURE Plus was chosen based upon the recommended limits being separated into
different areas Table 1. Test locations were selected based on previous IHS sampling plans.
Broad risk categories and limits were developed by Hygiena (manufacturer) and were
used to determine cleaning effectiveness in this clinical setting. Limits fall into 3 categories Table
2: pass, fail and caution. Caution readings are readings that fall above the passing limit, but are

not above the fail limit. The following shows how this categorization and the corresponding
limits are separated (from device manual, Appendix B):

Table 1: General Recommended RLU Limits
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Test results were given one of three characterizations:
Table 2: Test Result Explanations

Swabbing technique was performed per the manufacturer instructions (Appendix C).
Before carrying out each round of testing the luminometer was calibrated to ensure proper
performance of the machine as well. The procedure for calibration can be found in Appendix D
as well.
Testing was completed at designated sampling times, but on random days. Testing visits
were conducted unannounced after the initial baseline data generation visits. Each day of testing
was completed at two separate visits, one before the clinic opens to the public and another during
the lunch hour as staff are not present. This was done to measure the outcome of expected
nighttime janitorial services and to measure the expected daytime janitorial and medical staff
cleaning procedures.
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Initial baseline testing was performed to identify problem and current state of disinfection
policies and procedures.
Selection of Testing Surfaces:

Selection of surfaces to test was done by choosing areas consistent with previous IHS
testing locations in other clinical settings, however areas were chosen with infection control staff
to better account for actual potential contact surfaces for both public and staff. High hand contact
areas and areas with multiple use were the focus of the swabbing.
Areas tested that were not consistent with previous IHS testing included the podiatry
exam/treatment room, wheel chair arms, and the garbage can lid in the patient bathroom.
Podiatry was chosen as a replacement area since this clinic did not have a dental area. In initial
discussions and observation, wheel chair arms were chosen as a testing surface due to common
use as a means to transport elder patients or sick patients. This practice was performed regularly
throughout the day, so these areas were susceptible to bacterial load and transmission of
infection. In the patient bathroom, there was a motion sensor faucet that eliminated a potential
contact surface, but there was a push-style garbage lid that required hand contact to open.
Pictures of sample locations can be seen in Appendix E.
Sampling Records:

Field test sample recordings were completed onsite. Results were then recorded on a
spreadsheet and were color coded with green for pass, yellow for caution, or red for failed test
results. An example of a field sheet is seen below:
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Table 3: Sample Field Sampling Sheet

Test Area

Location

Pass Level

Fail Level

1. Exam Table

Exam Room (201)

25

50

2. BP Cuff

Exam Room (201)

25

50

3. Sink Handle

Exam Room (201)

25

50

4. Light Switch

Exam Room (201)

25

50

5. Inner Door Knob

Exam Room (201)

25

50

6. Exam Table

Exam Room (209)

25

50

7. BP Cuff

Exam Room (209)

25

50

8. Sink Handle

Exam Room (209)

25

50

9. Light Switch

Exam Room (209)

25

50

10. Inner Door Knob

Exam Room (209)

25

50

11. Exam Table

Podiatry

25

50

12. BP Cuff

Podiatry

25

50

13. Sink Handle

Podiatry

25

50

14. Light Switch

Podiatry

25

50

15. Inner Door Handle

Podiatry

25

50

16. Inner Door Knob/Plate

Patient Restroom

50

100

17. Light Switch

Patient Restroom

50

100

18. Side Handrail

Patient Restroom

50

100

19. Trash Can Lid

Patient Restroom

50

100

20. Toilet Seat

Patient Restroom

50

100

21. Wheel Chair Arm

Wait Room

50

100

22. Door Handles

Wait Room

50

100

Reading
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23. Chair Arm Rest

Wait Room

50

100

24. Water Fountain

Wait Room

50

100

25. Reception Counter

Wait Room

50

100

Chemical Selection:

An identified gap in consistency in initial overview of the existing procedures, was the
lack of a set chemical and varied usage of existing chemicals. As part of this project, the clinic
chose to eliminate the ability of staff to use different types of product for disinfection and
cleaning and to standardize the use of a single product for exam/medical rooms and one product
for the nighttime terminal cleaning staff.
A common issue when it comes to efficacy of disinfecting chemicals is the contact time
that the chemical must remain on a surface. This contact time is the length of time a surface must
have the chemical on it to effectively eliminate the number of pathogens to a given level. The
clinic was utilizing a multitude of products throughout the clinic and janitorial closet and all of
varying contact times.
To maintain consistency, the clinic chose to adopt the use of a disinfecting wipe product
with a 2 minute contact time for the exam room components that was to be performed between
patients. They also chose a product for the nighttime staff that had a 24 hour residual to
maximize the amount of time that the product would be working to limit bacterial availability on
the common public high touch areas. The products chosen were supplied by PDI and brochures
for the products can be found in Appendix F. Changes were implemented between the base-line
testing and first follow up sampling activity.
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On-Site Training:

Original project planning included on-site training provided by IHS environmental health
staff, but the clinic decided to perform its own training prepared by infection control staff. The
infection control staff felt that they would have more staff cooperation with their focused
approach. While the focus of this project was on the main clinic, the trainings were also
conducted at the satellite clinics on non-reservation locations. Separate in-person consultation
was performed with custodial staff and instructions for use for new products were shared and
actions performed by clinic infection control staff.
Training was done with product specialist that included hands on training for product use.
Appendix G includes copies of the instructions for use for these PDI products now in use at the
clinic. Qualitative data was collected by the clinic quality assurance staff post training for 20
employees that wasn’t provided for this project. The qualitative data included responses from
employees relating to what disinfection is, how it is accomplished, and product specific
questions related to usage.
Training with staff was performed between month 3 and 4 for a total of 20 people.
Separate training was done with medical management members (2 individuals) during the
3 monthly testing sessions to explain proper disinfection practices, contact times, and importance
of procedures. This training, while informal, was intended to increase oversight of staff activities
related to disinfection and increase awareness of current conditions.
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Testing Results:
A total of 6 separate testing sessions were completed at the clinic from 4/12/2022 to
11/3/2022. This included 3 testing sessions before clinic opening to patients and staff around
7:30 am, and 3 sessions testing at noon. Most of these separate times were performed on the
same day, with the lone exception being during the baseline testing which was performed 2 days
apart. Original planning had the frequency of testing at monthly intervals, but clinic needs and
restrictions limited testing to 3 month separations.
The table below shows the trend in the total testing performed over this project period at
the clinic. This takes into account the passing rates for each of the 6 testing rates in chronological
order.
Table 4: Overall Surface Passing Rates

Overall Passing Rates
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Sampling Session

1

2

3

4

5

6

36%

28%

58%

63%

79%

89%

Graph outlines percentage of surfaces that tested in the passing range based upon established testing limits

Breaking Down the difference in the passing rates between the overnight custodial services
(Early AM) and the clinic/medical staff (Noon) can be seen between the 2 tables below:
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Table 5: Surface Passing Rate Separated by Time

Surface Passing Rates (Time separated)
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

1

2

3

Early AM Passing Rate

36%

58%

79%

Noon Passing Rate

28%

63%

89%

Early AM Passing Rate

Noon Passing Rate

Graph outlines percentage of surfaces that tested in the passing range based upon established testing limits

The aggregate testing results can be seen in the table below:
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Table 6: Aggregate Testing Results

Test Area
1. Exam Table
2. BP Cuff
3. Sink Handle
4. Light Switch
5. Inner Door
Knob
6. Exam Table
7. BP Cuff
8. Sink Handle
9. Light Switch
10. Inner Door
Knob
11. Exam Table
12. BP Cuff
13. Sink Handle
14. Light Switch
15. Inner Door
Handle
16. Inner Door
Knob/Plate
17. Light Switch
18. Side Handrail
19. Trash Can Lid
20. Toilet Seat
21. Wheel Chair
Arm
22. Door Handles
23. Chair Arm Rest
24. Water
Fountain
25. Reception
Counter

Fail Level
50
50
50
50

Reading
4/12/2022
Morning
297
109
0
136

Reading
4/15/2022
Noon
134
920
6
108

Reading
7/26/2022
Morning
0
30
0
53

Reading
7/26/2022
Noon
2
477
5
65

Reading
11/3/2022
Morning
0
19
0
9

Reading
11/3/2022
Noon
3
102
0
0

25
25
25
25
25

50
50
50
50
50

338
368
187
14
75

76
52
25
0
106

107
121
NA
36
139

371
80
NA
0
15

0
5
62
8
0

0
0
232
2
4

Exam Room (209)
Podiatry
Podiatry
Podiatry
Podiatry

25
25
25
25
25

50
50
50
50
50

245
81
31
27
108

913
0
521
20
285

0
0
540
128
0

73
54
37
78
0

147
0
169
60
110

0
NA
NA
NA
NA

Podiatry

25

50

304

87

374

0

0

NA

Patient Restroom
Patient Restroom
Patient Restroom
Patient Restroom
Patient Restroom

50
50
50
50
50

100
100
100
100
100

623
0
0
159
0

0
228
0
209
222

393
0
0
132
4

0
33
2
85
739

0
8
37
42
6

0
45
0
56
7

Wait Room
Wait Room
Wait Room

50
50
50

100
100
100

797
93
174

178
250
369

6
642
74

27
137
3

20
234*
0

0
169*
0

Wait Room

50

100

1820

1401

0

58

3

0

Wait Room

50

100

25

111

34

42

0

40

Location
Exam Room (201)
Exam Room (201)
Exam Room (201)
Exam Room (201)

Pass
Level
25
25
25
25

Exam Room (201)
Exam Room (209)
Exam Room (209)
Exam Room (209)
Exam Room (209)

Completed field sheets for each testing session are include in Appendix H. In the above
table the “NA” designation was given to areas that were not able to be tested during specific
sessions or were purposefully not tested. During the July 26, 2022 sessions there was not a blood
pressure cuff in the exam room, and during the noon testing session on 11/3/2022 the podiatry
room was not used during the day so was not subject to the clinic/ medical staff between patient
cleaning.
During the project timeline, the clinic began to utilize a motion controlled entry door that
eliminated hand contact with the door handles in the waiting room. The results on final testing
were not included in the overall pass/fail rates due to this engineering intervention. Between the
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April and July testing sessions the clinic began to encourage the use of the push button opening,
usually used for those with disabilities, but there was still the potential for hand contact and the
results were continued to be used in the pass/fail calculations.

Interventions:
Over the project duration, the clinic implemented interventions to either improve the
procedures of disinfection or to mechanically limit hand contact with surfaces where testing
identified high bacterial load. In the first 2 months, mechanical interventions put into place
started with encouraging patients entering and leaving the clinic utilize opening buttons usually
used for individuals with disabilities, but there was still a large number of patients using the door
handles. In response, during the fourth month, the clinic installed motion sensors to
automatically open the doors when patients approach.
Procedural interventions in the medical area would be best characterized as an increase in
oversight. After training staff, infection control management instituted a check list for each exam
room (Appendix I) that allowed medical directors to verify that rooms were properly disinfected
in between patients. Daily logs were kept and required staff to initial items that were specifically
identified to be disinfected as well as note the time that that each cleaning was performed. This
intervention was instituted after the baseline results were compiled in the first month of the
project.
Another intervention implemented during the project timeline was the hiring of an extra
custodial worker that would perform regular cleaning and disinfection activities in the common
areas throughout the clinic. Initial baseline testing identified that much of the common areas
were only cleaned during the nighttime service and patient usage allowed bacterial loading. This
staff member cleaned during the normal operating hours of the clinic and disinfected high touch
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surfaces including patient chairs, water fountains, door handles, and other areas that were not
originally part of a daily cleaning interval. This extra staff member began during the second
month of the project and continued throughout.

Analysis:
ATP Results:

The ATP testing results overall showed that the interventions and training that the clinic
undertook furnished favorable results with respect to pass rates for surfaces as seen in the results
section, the overall pass rates improved from a 28% baseline passing rate to an 89% passing rate
on final testing. Breaking down the evaluation of both the nighttime cleaning and the staff daily
cleaning, we still see favorable results after the duration of the project. Results overall showed
the most improvement in the between patient cleaning with a 54% increase, but night time
cleaning was not far behind with a 51% increase in passing rates.
When analyzing the overall testing results however, there are some items that offer pause
and could be areas for continued attention. Two of these items are blood pressure cuffs and inner
door handles.
Blood pressure cuffs used in the clinic were Welch Allyn FlexiPort® Reusable type.
Each were plastic porous flexibly constructed and used for each patient that came into an exam
room. Below is an example of the blood pressure cuff sampled.
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Example Blood Pressure Cuff

When analyzing the results, over the course of the project blood pressure cuffs passed only 5
times, with 2 of those being in the caution level. The table below illustrates the spread.
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Table 7: Overall BP Cuff Testing Results

While more than 60% of the results were in the fail range, staff cleaning procedures
seemed to be consistent and instead brought into question the ability to get an adequate
disinfection on the current cuffs in use. This would be an item that could undergo more focused
testing and determination if replacement of cuffs may be needed. In researching the potential of
blood pressure cuffs as a vector of transmission it was noted: “Although a direct correlation
between BP cuff contamination rates and risks of MRO (multi-resistant organisms) transmission
cannot be made, increased contamination of BP cuffs is likely to increase the risk of nosocomial
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infections.” (Grewal et al., 2013). While this study identifies cuffs as potential sources of
transmissions, it doesn’t specifically identify sources of outbreak.
Another area of concern seen through testing was the inner door handles of both exam
doors and patient bathroom doors. All inner door handles throughout the clinic were the same
and an example of the inner door handle can be seen below:

Example Inner Door Handle

While the final testing session only identified one of the inner door handles in the fail range, the
overall testing trend showed that these may be an area of continued surveillance. Of the 26 tests
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performed on inner door handles only 10 of those tests were in the passing range. The table
below illustrates this visually.
Table 8: Overall Inner Door Handle Results

With the addition of the custodial worker during the dayshift, there is an extra cleaning
step for the inner door handles, but there may be a need for a product with a higher residual on
these high touch surfaces.
Exam Rooms:

Early testing results identified inconsistent cleaning throughout the clinic, but subsequent
testing showed improvement by the final testing, with the exception of one area. In the podiatry
area, in each testing session, there was a consistent average of 20% passing rate. During
discussion with the interim medical director it was identified that podiatry services are only
performed on specific days and are performed by a doctor contracted through the clinic, but is
not considered clinic staff. There is a question whether this designation as clinical staff allows
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the cleaning and disinfection practices in this exam area to fall behind. The table below amplifies
the results to show the lack of consistency in this area.
Table 9: Podiatry Test Results

Test Area
11. Exam Table
12. BP Cuff
13. Sink Handle
14. Light Switch
15. Inner Door
Handle

Location
Podiatry
Podiatry
Podiatry
Podiatry
Podiatry

Pass
Level
25
25
25
25
25

Fail Level
50
50
50
50

Reading
4/12/2022
Morning
81
31
27
108

Reading
4/15/2022
Noon
0
521
20
285

Reading
7/26/2022
Morning
0
540
128
0

Reading
7/26/2023
Noon
54
37
78
0

Reading
11/3/2022
Morning
0
169
60
110

50

304

87

374

0

0

Other exam rooms followed the trend of consistently improved testing results, but the
podiatry exam treatment room should be an area with continued monitoring and may need to
have some extra oversight in order to better evaluate the cleaning procedures.

Conclusions:
The overall project successfully showed positive impacts of interventions in this clinical
setting. While the ATP testing took a majority of the time, it gave quantitative data to the
effectiveness of the interventions and showed the importance of them.
1. This clinic was in need of consistency in operations, chemical use and empowerment
for management to oversee staff actions. Changing to a consistent product throughout
the clinic at month two and training staff on the appropriate use of that product was
probably the biggest factor in the positive results obtained by the completion of the
project. Displaying an actual testing component to show progress added to staff
accountability to ensure improvement as well. Results of each ATP sampling were
presented to staff by the infection control manager to encourage staff acceptance and
participation.
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2. Initially one of the barriers was the silo effect of departments. There was not a clear
idea of who was doing what when it came to cleaning and disinfection. It was evident
in initial evaluation that custodial staff and medical staff had impressions of what was
to be handled by each other, but that neither group actually communicated those
expectations. Through this evaluation, the silos were broken down, most notably at
the management level, to bring infection control and environmental together to
communicate what each expected and how to make the results favorable. The
evaluation results helped bring light to things that were not being cleaned and to reevaluate contract language, chemical supplies, and even adding to custodial staff.
3. The clinic is still in need of written policies, but they are in the process of developing
those policies and beginning the approval process with Tribal leadership. Appendix J
has the framework that the quality assurance manager has begun using to produce
their policy documents. This policy is also being used as a future quality
improvement project in the clinic’s attempt to become accredited.
4. This clinic is exploring the purchasing of their own ATP testing instrument and
branching this project into other areas and other satellite clinics. They would like to
continue to utilize the testing as a means of quality control and a way to verify that
operations, chemicals, and equipment are suitable for each specific clinical area.
5. One outcome that was especially encouraging was the buy-in from staff throughout

the clinic. Culturally this community takes pride in helping one another and keeping
the clinic clean and safe. Medical staff was interested in the results and genuinely felt
pride in the positive trends, janitorial staff took pride in the readings coming back
passing, and staff even had plans on what should be tested in another round or should
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be added to their daily cleaning log sheets. The quantitative measures of this project
were extremely useful, but the intention to continue a process of quality improvement
gives more impact to a sustained infection control evaluation program.
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XXXX Tribal Health Center

Job Specifications
Waiting Area

Task Description
Detail Dust - High And Low Areas
Spot Clean All Walls, Light Switches And Doors
Damp Wipe Horizontal Surfaces-Use Appropriate Cleaner
vacuum Or Brush Upholstered Furniture
Arrange Furniture
Empty And Remove Trash, Replace Liner If Needed
Dust Mop Hard Surface Floors
Damp Mop Hard Surface Floors- Use Appropriate Cleaner
Clean All Ceiling vents
Vacuum Walk-Off Mats

Service Days
l day/wk.
5 days/wk.
5 days/wk.
5 days/wk.
5 days/wk.
5 days/wk.
5 days/wk.
5 days/wk.
Monthly
5 days/wk.

Reception/Nurses Stations

Task Description
Detail Dust - High And Low Areas
Spot Clean All Walls, Light Switches And Doors
Damp Wipe Horizontal Surfaces-Use Appropriate Cleaner
Vacuum Or Brush Upholstered Furniture
Clean And Sanitize Telephones
Arrange Furniture
Empty And Remove Trash, Replace Liner If Needed
Spot Clean Carpet, i.e. Spills
Detail Vacuum All Carpet
Detail Vacuum - Corners And Edges

Service Days
l day/wk.
5 days/wk.
5 days/wk.
1 day/wk.
5 days/wk.
5 days/wk.
5 days/wk.
1 day/wk.
5 days/wk.
1 day/wk.

Patient/Exam Areas

Task Description
Detail Dust - High And Low Areas
Spot Clean All Walls, Light Switches And Doors
Damp Wipe Horizontal Surfaces-Use Appropriate Cleaner
vacuum Or Brush Upholstered Furniture
Clean And Sanitize Telephones
Arrange Furniture
Empty And Remove Trash; Except Bio-Hazard/Sharps

Service Days
1 day/wk.
2 days/wk.
5 days/wk.
1 day/wk.
5 days/wk.
5 days/wk.
5 days/wk.
Page 5 of 8
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All rights reserved. No part of this manual may be reproduced, stored
in a retrieval system, or transmitted, by any means or in any form,
without the prior permission of Hygiena LLC.
The information contained in this manual is subject to change without
notice. Hygiena LLC assumes no responsibility for any errors that may
appear in this document.
This manual will describe the specifications and general operations of
the SystemSURE Plus v2 and EnSURE v2 luminometers.
For older luminometers, refer to the operator’s manual that shipped
with the luminometer for specific operations.
Document: SystemSURE Operators Manual
Copyright, Trademarks and Patents
Hygiena™, EnSURE™, UltraSnap™ are trademarks of
Hygiena, LLC.
A list of Hygiena patents can be found at:
https://www.hygiena.com/patents.html
Operating Precautions and Limitations of Use
IMPORTANT

Hygiena’s products are designed and constructed to be safe
and without risk to health when properly used in accordance
with the supplied documentation and when the operating
precautions outlined in this manual are fully observed.
It is essential that the user of this manual is aware of the
potential hazards associated with the unit and its accessories
All operators should be familiar with the safety precautions
and warnings given in this manual before attempting to
operate the unit.
If the unit is used in a manner which is not specified by the
manufacturer, the protection provided by the equipment may
be impaired.
Please read this manual in its entirety and the “Operating
Precautions and Limitations of Use” at the end of the manual
before using the Luminometer.

The following symbol is used in this manual:
Description: CAUTION / WARNING

II
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The luminometer is part of an ATP Hygiene/Sanitation Monitoring
System intended to detect ATP found in organic matter and
microorganisms. The Hygiena luminometer, in conjunction with
Hygiena’s ATP and Micro-snap test devices, measures levels of
contamination on surfaces, water and product samples.

1.

Remove swab from test tube and collect sample. Refer to
instructions included with testing device.

2.

Place swab back in test tube.

3.

Break Snap Valve at top of swab by bending bulb. Squeeze
bulb twice, pushing liquid reagent down swab shaft.

4.

Shake test for 5 seconds.

5.

Place test in the luminometer and close lid.

6.

Hold the luminometer upright and press “OK”. Reading will
appear in 15 seconds.
1
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Adenosine Triphosphate (ATP) is an
organic molecule that is used by living
cells as the main source of energy.
Animal, plant, bacterial, yeast, and mold
cells produce and break down ATP in order
to drive a number of biological processes.
It is the main energy-transfer molecule in
the cell. The presence of ATP on a surface indicates that the surface
has not been adequately cleaned and has the potential to harbor and
support bacterial growth. The residue may also contain hazardous
material including potential allergens. Therefore, ATP is an ideal
indicator of surface cleanliness.
1.2 How Does the Luminometer Work?
The luminometer detects ATP using a chemical reaction.
Luciferin/Luciferase + ATP = Light
A sample is collected using a Hygiena ATP device (see section 1.4).
Surface tests come with a buffer moistened swab bud that aids in the
removal of any biological material (ATP) on either a wet or dry
surface. Once the sample is collected and exposed to the chemistry
(buffer) in the Hygiena device, the ATP contained inside the collected
cells will be released. ATP released from inside these cells, along with
any free ATP picked up from the surface by the swab, is now available
to react with the chemistry in the bulb of the device. When the
Luciferin/Luciferase enzymes are exposed to ATP, light is produced.
The light is detected and measured by the luminometer. The amount
of light detected is directly proportional to the quantity of ATP
collected and accordingly is proportional to the amount of residue in
the tested sample. The higher the reading, the higher the amount of
contamination in the sample.
1.3 What is an RLU?
The luminometer displays results in Relative Light Unit (RLU) values.
The light produced from the Luciferin/Luciferase and ATP reaction in
the swab is emitted in the form of photons. A photon is an elementary
particle and the basic unit of light. The luminometer detects these
photons and displays them directly as RLU values. The more light
detected by the luminometer, the greater the RLU value. The
quantitative RLU reading is then compared against user
programmable thresholds to provide an overall qualitative pass ,
caution or fail result.
The luminometer detects total ATP, not just ATP from bacteria, yeast,
and mold but also the ATP from anything organic in the sample.
2
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Therefore, an RLU value is not the same as a microbial colony forming
unit (CFU). Since the luminometer is detecting total ATP, it is unknown
whether the RLU result displayed by the luminometer is due to the
detection of microbial ATP, residual ATP, or a combination of both.
Therefore, a comparison cannot be drawn between RLU values from
ATP and standard plate counts (SPC); or rather RLU does not equal
CFU. True microbial contamination can only be determined by a
standard plate count method that can take up to 48 hours for results.
The luminometer is capable of providing results in 15 seconds offering
a rapid, real-time approach to hygiene/sanitation monitoring. The
luminometer is not meant to replace microbial testing. It can be an
effective tool when incorporated into a Hazard Analysis Critical Control
Point (HACCP), Good Manufacturing Practices (GMP), or sanitation
plan.

1.4 Test Devices and Accessories
Device

Cat No.

Description

UltraSnap

US2020

Surface total ATP test device

SuperSnap

SUS3000

High sensitivity total ATP test suited
for allergen prevention applications

AquaSnap Total

AQ100X

Water total ATP test device

AquaSnap Free

AQ100FX

Water Free ATP test device

Contamination
Control Kit

CCK-4

Cuvette based water testing kit

MicroSnap
Enterobacteriaceae

MS-EB

Enterobacteriaceae test

MicroSnap
Coliform Test

MS-COLIFORM Coliform test

MicroSnap E. coli
Test

MS-ECOLI

E. coli test

MicroSnap Total

MS-TOTAL

Total Viable Count test

ZymoSnap ALP

ZS

CrossCheck
Calibration Kit
ATP Positive
Control Kit

Alkaline Phosphatase test

CX3000

Acid Phosphatase test

PCD4000

Positive and negative rod for
validating luminometer calibration

CK25

25 vials of freeze-dried ATP to verify
efficacy of ATP test devices

See the Hygiena website for a complete list of test devices,
accessories, and other products. www.hygiena.com

3
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Luminometer components:

2.1 Keypad Symbols
The keypad is arranged with the following buttons:
Power on/off button
Menu select and Exit button
Up/increase button
Start/accept button
Down/decrease button
Program select button
Statistics shortcut button
The functions of the keypad are explained in detail in the following
sections of this manual.
TIP: Pressing and holding down the
or
button will make it autorepeat. The longer the buttons are held down, the faster it goes.

4

INS0228 July 2020

Appendix B
Use Manual for SystemSURE ATP Instrument
Opening the lid reveals the following internal features:

38

RS232 connector cover
Protective pocket and
sample insertion port

For details on the RS232/USB connector and protective pocket, refer
to sections 5.6 and 6.1 respectively.
2.2 Installing Batteries
The unit is designed to operate from both non-rechargeable alkaline
batteries and rechargeable Nickel Metal Hydride (NiMH) or Nickel
Cadmium (NiCD) batteries:
Battery
Technology

Nominal
Cell Voltage

Relative
Capacity

Alkaline
NiMH
NiCD

1.5V
1.2V
1.2V

1.0
0.6
0.5

The unit requires two batteries of size AA, LR6 or E91.
TIP: For best results, always use a quality brand of Alkaline battery
and replace as soon as the batteries become low (see section 2.5).
WARNING: Do not mix batteries of different technologies, or use
recharged alkaline batteries as these are prone to overcharging and
leaking, which may cause permanent unit damage and malfunction.
The batteries are fitted by unclipping the battery cover on the back of
the unit, and inserting both batteries with their positive terminals 
pointing towards the top of the unit.
CAUTION: Take care not to insert the batteries in the wrong
direction, as this may cause permanent damage to the unit’s internal
electronics.
5
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When the batteries are inserted correctly, the unit will automatically
turn on and enter the clock set-up mode. (see section 3.8).
2.3 Turning the Luminometer On and Off
To turn the unit on, press the
button. The unit
will beep once and display the power-up selfcheck screen:
NOTE: If the batteries are too low, the unit may
turn on and back off again automatically, or may
not turn on at all. If this happens, replace the
batteries immediately.
The unit will then perform an internal 15 second
calibration (see section 2.7).
NOTE: If the clock is not set, the unit will automatically enter the time
and date set-up mode (see section 3.8) before performing its
calibration.
TIP: It is recommended you synchronize the unit after changing the
batteries before use. This will allow SureTrend software to set the
date, time, and format to the computer’s date, time, and format.
TIP: To activate the backlight features press and hold down the
button. The backlight uses more power and will drain the battery
faster.
To turn the luminometer off, press the
button. The luminometer
will beep once and the display will go blank.
NOTE: To avoid accidental turn off, the
button is disabled when
the luminometer is performing a sample measurement.

6
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The liquid crystal display (LCD) has the following
layout. The upper half of the display contains the
status icons and the large RLU result digits.
The following is a list of icons and their definitions.
Low battery warning icon
Lid icon - flashes when the lid needs to be closed, or the
RS232 connector cover needs to be properly tucked under
the lid
Insert icon – arrow flashes when the testing device should
be inserted
Remove icon – arrow flashes when a testing device needs
to be removed
Pass result icon
Caution result icon
Fail result icon
Sample measurement reading in Relative Light Units (RLU)
Retested icon – identifies the failed test result as having
been retested (see section 4.2)
Retest result icon – identifies the Program location or test
result as a retest result
2.5 Low Battery Indicator
The low battery

icon indicates the state of the batteries:
Icon Battery State

Not visible Good
Visible Low – replace batteries soon
Flashing Flat – replace batteries now!
When the batteries are completely low, the luminometer will flash the
icon, beep three times, and automatically turn off.
CAUTION: Never leave low batteries in the luminometer, as they
are prone to leaking/corrosion, which will damage the luminometer.
TIP: Always store the luminometer in a cool dry place when not in
use because elevated temperatures will shorten the battery life.

7
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If the luminometer is on but has not been used for 19 minutes, it will
beep every 10 seconds for 1 minute, and then turn off. If any key is
pressed during that time the luminometer will reset the Standby Mode
countdown. The Standby Mode settings can be changed (see section
3.11).
To turn the luminometer back on, simply press the

button.

2.7 Internal Calibration
When the luminometer is turned on (see section
2.3), it performs an internal calibration, as the
display counts down from 15 to 0 seconds.
NOTE: During the calibration sequence, there must
not be a testing device in the luminometer and the
lid must remain closed. If the
icon is shown with the arrow flashing,
open the lid and remove the testing device from the luminometer. If
the
icon is flashing, close the lid. If it is still flashing, make sure the
rubber flap covering the RS232 port is tucked under the lip and is flat.
TIP: The
button can be pressed at any time to access the set-up
menu options (see section 3).
When the calibration is complete, the luminometer is ready to perform
a sample measurement.
For details of how to perform a sample measurement
refer to section 4.
NOTE: When the luminometer is ready to perform a
measurement, with the lid closed and no testing
device present, the luminometer will automatically
perform a recalibration cycle under any of
circumstances:
•
•

the

following

The user presses and holds down the
button for 1 second.
The luminometer is used in an environment where the
temperature changes significantly (typically more than +/-5oC).

2.8 Low Memory Warning
The luminometer can store up to 2000 test results
in its internal memory. When the memory is more
than 95% full (i.e. less than 100 tests remaining)
the following warning symbol is displayed.
When the memory becomes completely full, no
additional tests can be performed until the memory is either erased
or uploaded to the PC (see sections 3.6 and 5 respectively). Test can
be performed if Save Test is turned off (see section 3.13)

8
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With the luminometer turned on, the Set-up Menu can be accessed
by pressing the
button.
Use the
and
buttons to scroll through the menu list, and then
press the
button to select the required menu option, or the
button the exit the menu.
The following 11 menu options are available:
User ID

Test Plan

Program

Statistics

Memory

Clock

LCD Contrast

Quick Boot

Standby Mode

Bold Text

Save Tests

9
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NOTE: SureTrend software is required for sections 3.1 to 3.3. For
further details, refer to the separate SureTrend User's Manual located
on the SureTrend software CD that is packaged with the luminometer.
3.1 User ID
The luminometer can store a list of 201 User IDs (User: 0 to 200).
Each test result will be tagged with the currently selected User ID.
Select the User ID menu option, then use the
and
buttons to
scroll through the list of User IDs, then press the
button to select
a User ID, or the
button to cancel the selection.
TIP: User:0 is the default selection if no User ID list has been
defined.
3.2 Setting up Program Test Points and Pass/Fail Limits
The luminometer has the ability to store a list of 5001 unique Program
test points (Prog# 0 to 5000), each with its own upper () and lower
() pass/fail result threshold values.
Program test point location names can only be programmed into the
luminometer through the SureTrend software. Program pass/fail
thresholds can either be set-up on the luminometer, or set using the
SureTrend software. If a location name is entered and threshold set
in SureTrend, and then downloaded to the luminometer, the threshold
values can’t be changed via the luminometer. This is a security feature
and prevents inadvertent changes to the thresholds after being set in
SureTrend.
TIP: Prog:0 has a special function, whereby the threshold values
defined for Prog:0 are used as the initial values when setting-up the
other Prog thresholds. Setting Prog:0 with your typical threshold
values will save time when setting-up the other Programs. The
luminometer comes with pass/fail thresholds of 10 RLU for pass and
30 RLU for fail. These pass/fail thresholds were determined based on
a comprehensive study of ATP, food residue, and microorganism
samples. To receive the report or more information on setting up
pass/fail thresholds contact Hygiena or visit our Question and Answer
section at www.hygiena.com.
To set the Program result thresholds on the luminometer, first select
the PROGRAM menu option by pressing . Scroll to “PROGRAM” and
press . Then use the
and
buttons to scroll through the list of
Programs, followed by the
button to select the Program to be
changed:

10
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Prog:
Next use the
and
buttons to first change the value of the upper
threshold (), followed by the
button; to select the lower threshold
use (). Use the
and
buttons to change the lower value, followed
by the
button to store the new values:
upper threshold ()
lower threshold ()
NOTE: If the selected Program location does not have any thresholds
defined, it must be set-up using the PROGRAM menu option before
the Program can be used.
3.3 Test Plans
The luminometer can also store up to 100 individual Test Plans. Each
Test Plan can contain a list of up to 251 test locations, specified in the
order in which they would normally be tested.
Having selected the TEST PLAN menu option, use the
and
buttons to scroll through the list of Test Plans, and then press the
button to select the new Plan, or the
button to cancel the selection.
TIP: Plan:0 allows any of the 5001 test locations to be tested in any
order, and is the default selection if no Test Plans have been defined
or selected.
An example set of Test Plans for a typical week might be:
Plan: 1
Monday

Plan: 2
Tuesday

Plan: 3
Wednesday

Plan: 4
Thursday

Plan: 5
Friday

Prog:1

Prog:1

Prog:2

Prog:3

Prog:4

Prog:2

Prog:7

Prog:8

Prog:9

Prog:5

Prog:3

Prog:6

Prog:5

Prog:4

Prog:6

Prog:7

Prog:10

Prog:9

Prog:8

Prog:8

Prog:9

Prog:7

Prog:6

Prog:3

Prog:5

Prog:2

Prog:4

Prog:1

Prog:10

11
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Test Plans are defined by using the SureTrend Windows software.
Please refer to the SureTrend User’s Manual located on the SureTrend
software CD for full details (see section 5).

To select a Test Plan, use the TEST PLAN menu
option.
NOTE: If Test Plan Plan:0 is selected, or no Test
Plans have been defined, any of the 5001 Program
locations can be selected.
To select a Program location press the
button,
then use the
and
buttons to change the Program Prog: to the
desired Program location, followed by the
button to accept the new
location, or the
button to cancel the selection.
TIP: When selecting a Prog:, the display also shows the time and
date that the Program location was last tested.
3.4 Establishing ATP Pass/Fail Limits
For instructions on establishing Pass/Fail limits, refer to the
implementation guide included with your system, or visit the
resources available on www.hygiena.com.
3.5 Viewing Stored Test Results
The luminometer can store a maximum of 2000 test
results in its internal memory, even when the
batteries are low or removed.
To view these stored test results, select the
MEMORY menu option by pressing the
button. Scroll to “MEMORY”
and press . Then use the
and
buttons to scroll through the test
results, pressing the
button to exit:
TIP: After reviewing the stored test results, a failed
Program
location can be selected for retesting by pressing the
button (see
section 4.2).
3.6 Viewing Statistical Data and Test Failures
The test results database can be analyzed by
selecting the STATISTICS menu option by pressing
the
button. Scroll to “STATISTICS” and press .
This will display a simple comparison of all the stored
results. The
button also provides a direct shortcut
to this function.
The
failed

and
buttons can then be used to scroll through all of the
test results. Press the
button to exit.

12
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WARNING: Once the test results have been erased
from memory they are permanently deleted and can
no longer be viewed or uploaded to SureTrend.
NOTE: Once started, the erase function cannot be
stopped, and will take about 30 seconds to erase a
full 2000 results.
The entire test results memory can be cleared using the MEMORY
ERASE function, by first selecting the , then using the up or down
arrows to select the MEMORY menu option, then press
to select,
and then pressing and holding down the
button for 2 seconds. The
display will show the total number of stored results to be erased. To
accept and start the erase function, press and hold down the
button
for 1 second, or press any other button to exit the option.
3.8 Setting the Clock Time and Date
To set or change the clock time, date, and format, select the CLOCK
menu option by pressing the
button. Scroll to “CLOCK” and press
. Then use the
and
buttons to change the time and date value,
followed by the
button to accept each new value.
First the time is set (style  hours  minutes), which can be configured
as either a 12-hour clock (select AM or PM) or a 24-hour clock (select
24H):
AM, PM or 24H
hours
minutes
Next set the date format, which can be configured for either European
format, select D/M/Y for day, month, year, or American format,
select M/D/Y for month, day, year):
D/M/Y or M/D/Y
day (D/M/Y) or month (M/D/Y)
month (D/M/Y) or day (M/D/Y)
year
TIP: Pressing the
button at any point will exit the clock set-up
mode, leaving the time and date unchanged.
NOTE: The clock does not have automatic daylight saving
adjustment. If this is required, the time must be manually changed
when necessary.

13

INS0228 July 2020

Appendix B
Use Manual for SystemSURE ATP Instrument
3.9 Adjusting the LCD Contrast

47

The contrast of the LCD screen is factory set at its optimum level for
normal operating conditions. However, in extremes of temperature
the display may appear too dark or light.
This setting can be manually adjusted by selecting the LCD
CONTRAST menu option by pressing the
button. Scroll to
“CONTRAST” and press . Then use the
or
button to increase or
decrease the contrast level, followed by the
button to store the new
setting:
darker (+1 to +5)
Normal (0)
lighter (-1 to -5)
3.10 Quick Boot
The luminometer will turn on when you press the
button. The
luminometer will perform a standard calibration in 15 seconds and will
then be ready to perform readings. Quick Boot can be turned off and
the luminometer will perform a more in-depth system check the next
time it is turned on. The more in-depth system check takes 60
seconds.
NOTE: The more in-depth system check is typically used for
diagnostic purposes and not necessary for normal use.
To change the Quick Boot setting, select the QUICK BOOT menu
option by pressing the
button. Scroll to “QUICK BOOT” and press
button to switch between ON and OFF:
OFF
ON
Exit
3.11 Standby Mode
The Standby Mode is used to control when the luminometer should
automatically turn off when not in use. This is designed to conserve
battery power.
The default is 20 minutes. If no buttons are pressed within the time
period, the luminometer will turn off. If any button is pressed, or a
reading is performed, the Standby Mode countdown timer is reset to
zero.
14
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If the bell icon
is enabled the luminometer will begin beeping every
10 seconds for 1 minute as a warning before turning off. For example,
if the Standby Mode time is set to 20, then if the luminometer is not
used for 19 minutes it will start to beep every 10 seconds for 1 minute.
If no action is taken the luminometer will turn off. If any button except
the power button is pressed the countdown will restart.

To change the Standby Mode setting, select the STANDBY MODE
menu option by pressing the
button. Scroll to “STANDBY MODE”
and press
or
button to increase or
button. Then use the
decrease the Standby Mode duration, followed by the
button to
store the new setting. Standby Mode duration can be from 5 to 60
minutes in increments of 5 minutes. Then use the
or
button to
enable or disable the warning beeps. This will toggle the bell icon from
enabled
to disabled
. Press the
button to accept the settings:
increase or decrease duration (5 to 60)
set duration
enable or disable warning beeps
set warning state
3.12 Bold Text
The luminometer displays key information on the LCD in bold to
improve legibility. In some cases the number and size of the text will
exceed the allotted space on the LCD. If bold is set to OFF all text on
the luminometer will be displayed normally. This will allow all text to
be displayed even if the text is maximum and all wide characters.
To change the Bold Text setting, select the BOLD TEXT menu option
by pressing the
button. Scroll to “BOLD TEXT” and press
button
to switch between ON and OFF:
OFF
ON
Exit
3.13 Save Tests
By default any test performed on the luminometer is recorded to the
luminometer’s non-volatile memory. Even if you take the batteries out
the results of the test are retained in the luminometer’s memory.
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In some cases, such as training, calibration checks, etc. users may
want to discard test results. If Save Test is set to OFF, all tests taken
in this mode will not be recorded.

NOTE: The Save Tests mode will be set back to ON
when the luminometer is turned off and back on
again. When Save Tests mode is set to OFF
“RESULTS NOT SAVED” will appear at the bottom of
the LCD
To change the Save Tests setting, select the SAVE TESTS menu
option by pressing the
button. Scroll to “SAVE TESTS” and press
button to switch between ON and OFF:
OFF
ON
Exit
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4. Sample Measurements and Test Results
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With the luminometer turned on, and having completed its internal
calibration self-checks, it is ready to perform a new sample
measurement, and the display shows the following details:

Various keypad options are now available, as detailed in each of the
following sections:
Button

Action

Section

Access set-up menu options

3

Select different User ID

3.1

Select program number

3.2

Select different Test Plan

3.3

Perform calibration

2.7

Start new measurement

4.1

View previous test results

3.5

Show statistical result data

3.6

Turn luminometer off

2.3
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IMPORTANT: Please refer to the testing device data sheet and kit
insert for full details on how to use the testing device.
NOTE: Always allow the luminometer sufficient time to acclimatise to
any change in environment, temperature or humidity before taking
sample measurements.
To perform a sample measurement, follow the steps below:
1.
2.

3.

Swab the sample area and activate the
testing device. (see kit insert for details)
Open the luminometer lid, insert the testing
device into the luminometer, and close the
lid.
Holding the luminometer upright, press the
button and wait 15 seconds for the result
to be displayed.

WARNING: Always ensure that the exterior of the testing device
is clean and dry before inserting it into the luminometer. Never insert
anything other than a Hygiena testing device into the luminometer.
Never insert a device into the luminometer when the protective pocket
is removed (see section 6.3).
While the measurement is being performed, the display counts down
from 15 to 0.
NOTE: For consistent results, always keep the luminometer upright
and steady while it is performing a measurement to ensure that the
liquid in the testing device is at the bottom of the tube.
When the measurement is complete, the RLU test result and overall
pass/caution/fail result are displayed:

TIP: A failed test result can be selected for retesting by pressing
the
button, followed by the
button to select the Program location
(see section 4.2).
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Now remove the testing device and dispose of it. Previous test results
can be viewed by pressing the
and
buttons (see section 3.5), or
the results statistical data can be obtained by pressing the
button
(see section 3.6).

TIP: The luminometer can be recalibrated by removing the testing
device, closing the lid and then pressing and holding down the
button for 1 second. The luminometer will then perform a 15-second
zero measurement.
4.2 Performing a Retest
When viewing a failed test result (see sections 3.5
and 4.2), the program location can be selected for
retesting by pressing the
button, followed by the
button:
NOTE: It is only possible to select a program location
for retest if the most recent test result for that location was a failure
.
Having selected retest mode (signified by the
icon next to the
Prog:, perform the sample measurement in the usual way, using a
new testing device. (see section 4.1).
Once the retest measurement is complete, the original failed test
result is marked with the
icon, and the new test result is tagged
with the
icon:

NOTE: Retest mode is automatically deselected once the new
measurement is complete, or can be manually cancelled by pressing
the
button and selecting a new program location.

5. Installing SureTrend Data Analysis Software
The test results stored in the luminometer's memory can be uploaded
to a PC using the SureTrend Data Analysis software. The software is
supplied on the CD with the luminometer.
5.1 Conditions of Use
As Hygiena LLC has no control over the specification, state or use of
any computer equipment on which this software is installed or used,
the following Conditions of Use apply.
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IMPORTANT
The software is provided “as is” without warranties of any kind
either expressed or implied including warranties of
merchantability or fitness for a particular purpose. Hygiena LLC
shall not be liable for any loss of profit, loss of use, loss of
software, loss of data, interruption to business, nor for indirect,
special, incidental or consequential damages of any kind whether
under this agreement or not.
5.2 Hardware and Software Requirements
COMPONENT
Processor
Memory
Hard disk
Operating system
Communication

REQUIREMENT
Pentium series processor or higher. x86
(32-bit) and x64 (64-bit) supported
256 megabyte (MB) RAM or higher
600 megabytes (MB) of free space.
Microsoft Windows XP with Service Pack
(SP2),
Windows Vista, Windows 7, Windows 8
USB or Serial RS232 port

5.3 Starting the Install Process
NOTE: If you have a previous version of the SureTrend software on
your PC, it is recommended that you make a backup of your data.
SureTrend software install will try to locate the previous version of
SureTrend and perform an upgrade. If you have an old version of
SureTrend or dataSURE a new installation will be created.
The software is installed onto your computer by inserting the
SureTrend CD that comes with the luminometer into your CD drive
and following the installation script screen prompts. If the install script
does not automatically start, the “Auto Run” feature on your computer
has been disabled. Open My Computer, right-click on the CD drive
and select AutoPlay. If this does not start the install program open
the CD folder and run the Setup application.
NOTE: You must have appropriate privileges to install software on
your computer. If you do not have sufficient permissions the software
will not install.
5.4 Using the SureTrend Software
The user manual for SureTrend Data Analysis is delivered in soft copy
only. The user manual can be found on the SureTrend software CD.
The soft copies are in PDF and XPS formats. In order to view or print
these documents you will need to install Adobe Acrobat Reader or
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Microsoft XPS viewer. If you are running Windows 7 or later the
Microsoft XPS viewer is already installed.

5.5 Installing the USB Smart Cable Driver
If your luminometer came with a USB to RS232 cable you need to
install the SystemSURE USB Smart Cable device driver. The device
driver should be installed when you install the SureTrend software.
(see section 5.3). However, if needed, you can follow the instructions
below to install the SystemSURE USB Smart Cable device driver.
1.

Insert the Smart USB cable into an available USB port on
your computer. If the cable is already connected to your
computer, remove the cable and plug it in again. This will
cause Windows to detect the new hardware and start the
“Found New Hardware Wizard”.

2.

If the “Found New Hardware Wizard does not start check the
following:
a.

You have sufficient permissions to run the wizard.

b.

Verify there are no existing hardware problems in
device manager.

c.

Verify the Universal Plug and Play service is
running.

3.

Follow the “Found New Hardware Wizard” steps to install the
device driver.

4.

If your computer is connected to the Internet and you are
running Windows 7 or a later version, you can search the
Microsoft Windows Update site for the device drivers.

5.

If your computer is NOT connected to the Internet or you are
running Windows XP you need to place the SureTrend
software CD into an available drive. The Smart USB Cable
device drivers are located on the CD. Instruct the “Found
New Hardware Wizard” to search the CD when prompted.

NOTE: the USB drivers are Windows certified for Windows XP,
Windows Vista, Windows 7, and Windows 8.

21

INS0228 July 2020

Appendix B
Use Manual for SystemSURE ATP Instrument
5.6 Connecting the Luminometer to the PC

55

Now connect the serial interface cable (as supplied with the
luminometer) between the luminometer and one of the RS232 or USB
ports on your PC:
Step 1

Step 2

Step 3

OR

Fold back rubber Insert small RJ10 plug Connect other end to
cover to access
into luminometer’s
the PC’s COM port or
RS232 socket
RS232 socket
USB port depending on
the Cable included with
your luminometer.
NOTE: Select the appropriate RS232 or USB cable most suitable for
your PC. A USB-to-RS232 adapter can also be used. Please contact
your local distributor for further details.

6. Operator Maintenance
The luminometer does not require any specific routine operator or
service engineer maintenance.
6.1 Cleaning the Luminometer Case
Clean the luminometer case when required using a dry or slightly
damp cloth only.
WARNING: Never clean the luminometer using a wet cloth or
washing it with water.
CAUTION: Do not use solvents or other strong cleaning solutions
as these may attack and deform the luminometer’s plastic
components, and seriously degrade its performance.
6.2 Replacing the Batteries
For best results, the batteries should be replaced when the low battery
warning icon is flashing.
For details on how to fit new batteries (see section 2.2). Take care
not to mix the old batteries with the new ones.
IMPORTANT: Always dispose of old batteries in accordance with your
local authority regulations.
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WARNING: Always turn off the luminometer before removing the
protective pocket.
The luminometer is designed with a special protective pocket, which
can be removed for cleaning or replacement if required. To remove
the protective pocket, open the luminometer’s lid, tightly grasp the
finger grip of the pocket, gently pull the pocket upwards, and remove
it from the luminometer.

(1) Grasp finger
grip

(2) Pull pocket
upwards

(3) Remove pocket

CAUTION: Great care should be taken when removing the pocket
not to damage it or the surrounding casework. Do not use excessive
force. Never use a tool to pry out the pocket.
Carefully clean the interior of the pocket using water or a very mild
detergent solution, ensuring that the pocket is completely dry and
clean before putting it back into the luminometer.
WARNING: Do not use solvents or other strong chemicals as
these will degrade the clear optical section of the pocket and affect
the performance of the luminometer.
To replace the pocket, carefully insert it into the luminometer,
ensuring that it is correctly orientated, and then push it fully down
until it clicks into position.

(1) Insert pocket in
the orientation
shown

(2) Push fully down
(3) Push RS232
until it clicks into
cover back under lip
place

WARNING: Do not use excessive force when replacing the pocket.
If the pocket jams during insertion, remove it fully, check for
obstructions or damage, and then try again.
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Finally ensure that the black rubber RS232 cover is tucked in under
the lip and that the lid can be fully closed. (see section 5.6).

7. Troubleshooting
This section lists typical problems that might be encountered when
using the luminometer, and the possible causes and remedies.
Some problems can be rectified by the operator, and others may
require technical assistance:
Severity
✓


Action Required
This indicates a cause which can be rectified by the operator.
This indicates a cause which may require technical attention.
Contact your local distributor for further assistance.

TIP: Most problems are likely to be transitory, and can be cleared by
pressing the
button, or by turning the luminometer off and then
back on. In some cases you may need to remove the batteries for 30
seconds and then reinsert them. If any problem persists, please
contact your local distributor for technical assistance, giving full
details of the error code.
7.1 Luminometer Beeps
During normal use, the luminometer emits a variety of different
beeping sounds:
Beep Type

Possible Causes

Short highpitched tone

✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

Luminometer turned on or off
Sample measurement started
Communications established with PC
Results memory being erased
Luminometer calibration self-checks complete
Sample measurement complete
Results memory erase complete
Invalid date entered
Program thresholds not set-up
Invalid program threshold limits entered
Attempting to select a non-failed (pass/caution) result for retesting
Calibration self-checks required – remove testing device and close the lid

✓
✓
✓
✓
✓

Clock set-up required
Batteries are low
Memory full warning
Memory erase requested
Luminometer error (see section 7.3)

Long highpitched tone
Long low-pitched
tone

Two short highpitched tones
Three short
high-pitched
tones

7.2 Troubleshooting Tips
If the luminometer appears to be malfunctioning for any reason, carry
out a thorough check for any obvious damage to the case, lid, LCD
screen, battery contacts, etc., caused by dropping or excessive
physical mishandling.
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The following table lists typical symptoms and their possible causes.
Symptom
Luminometer will
not turn on when
the
button is
pressed
Luminometer will
not turn off when
the
button is
pressed
Luminometer turns
off unexpectedly

Luminometer beeps
when turned on, but
nothing is displayed
Clock reverts to
12:00 01/01/2000

Possible Causes
✓ Batteries are low
✓ Batteries are the wrong type
✓ Batteries incorrectly inserted
 Luminometer or keypad damaged or faulty
✓ Luminometer is busy performing a reading or calibration self-check
operation
✓ Luminometer lockup – remove the batteries for 30 seconds, then insert
them again
 Luminometer or keypad damaged or faulty
✓ Batteries are low
✓ Batteries are loose within the battery compartment
✓ Luminometer dropped or subjected to shock or vibration
✓ Luminometer not used for 10 minutes and automatically enters standby
mode
 Luminometer damaged or faulty
✓ Batteries are low
 Luminometer or display damaged or faulty

Display segments
missing or garbage
displayed
Keypad button has
no effect when
pressed
Luminometer lid will
not close properly
or springs open
during use
Measurement result
is always zero RLU
or is much lower
expected

✓
✓
✓
✓

✓
✓
✓

✓


✓
✓

✓
✓
✓

✓
✓
✓
✓

Measurement result
is higher than
expected

✓
✓


✓
✓
✓

The display
appears washed
out or very dark

RS232 interface
does not appear to
be working


✓
✓
✓
✓
✓




Batteries have been replaced
Batteries are low
Batteries are loose within the battery compartment
Luminometer dropped or subjected to shock or vibration
Luminometer damaged or faulty
Luminometer is too hot or too cold
LCD contrast incorrectly adjusted (see section 3.9)
Luminometer is being used in inappropriate lighting conditions
Luminometer or display damaged or faulty
Display window is dirty
Display window is scratched or dented
Display or luminometer damaged or faulty
Some buttons only work when selecting particular luminometer functions
Lid not fully closed
Keypad or luminometer damaged or faulty
Protective pocket incorrectly or not fully inserted
RS232 connector cover is interfering with the lid (see section 6.3)
Testing device incorrectly or not fully inserted
Lid or luminometer casework damaged
Incorrect use of testing device
Luminometer not in upright position when measurement taken
Testing device is out-of-date
Luminometer used in an unstable thermal environment – turn the
luminometer off and back on
Protective pocket or testing device not fully inserted into luminometer
Protective pocket dirty or severely scratched
Protective pocket damaged
Luminometer damaged or faulty
Incorrect or inconsistent use of the testing device
Lid not fully closed
Luminometer used in an unstable thermal environment – turn the
luminometer off and back on
Luminometer casework or lid damaged or faulty
Wrong interface cable being used
Cable connector incorrectly inserted into luminometer
Cable connected to wrong port on PC
Wrong PC software being used
PC software incorrectly installed or wrong options selected
Cable or connectors damaged or broken
PC serial port or system software faulty
Luminometer damaged or faulty
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During normal operation, the luminometer performs
various self-checks on its internal components. If a
problem is detected, the display will show an error
number:
Error Code
E1
E2
Temperature out
of range

E3
Erratic
measurement

E4
User settings
undefined
E5
Program, Test
Plan or User ID
undefined
E6
Calibration selfchecks failed

E7
Internal memory
failure
E8
Internal reader
fault
E9
Internal error

Possible Causes
Not applicable on the luminometer
✓ The luminometer is being used outside of the
specified operating temperature range (see
section 10)
✓ The luminometer has been stored in an
environment which is outside of its specified
operating temperature range
 Luminometer damaged or faulty
✓ Luminometer environment unstable or used in
an area of high electromagnetic noise
✓ Luminometer tilted while measurement being
performed
✓ Luminometer lid damaged and allowing light in
✓ Protective pocket dirty or severely scratched
 Luminometer damaged or faulty
✓ The user configurable settings are undefined check and re-set the CLOCK format, User:,
Plan: and Prog: data
✓ Program thresholds not defined, and have been
reset to the default values (10 and 30)
✓ Test Plan data not defined
✓ User ID not defined
✓ Power the luminometer off and then back on
✓ Luminometer operating environment unstable
✓ Protective pocket dirty or severely scratched
✓ Lid not fully closed
 Lid seal damaged
 Protective pocket damaged
 Luminometer damaged or faulty
✓ Batteries are low or loose
 Luminometer memory damaged or faulty
✓ Batteries are flat or loose
 Luminometer sample reader is damaged or
faulty
✓ Batteries are flat or loose
✓ Luminometer dropped or subjected to shock or
vibration
 Luminometer damaged or faulty
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The Supplier warrants the luminometer, when purchased new, to be
free from defects in materials and workmanship, and will repair or
replace, at their discretion, any luminometer which, used under
proper conditions, exhibits such defects.
Under the terms of this warranty, the product must be returned in the
original packaging, transportation prepaid, with a copy of the Proof of
Purchase, to your local distributor. Contact your local distributor to
receive authorization to return the instrument, and enclose a detailed
description of the problem.
8.1 Warranty Duration
This warranty is provided to the original purchaser for one year from
the date of purchase. In no event will Hygiena be liable for indirect,
incidental or consequential damages; the original user’s remedies
being limited to repair or replacement of the unit at the
manufacturer’s option.
8.2 Particular Exclusion
Unauthorized modification of any part of the luminometer or the use
or attachment of any peripheral not supplied or specified by Hygiena
will void this Warranty.
WARNING: Use only the accessories and consumables supplied
by Hygiena. The use of any non Hygiena supplied accessories and
consumables will invalidate the warranty.

9. Glossary of Terms and Abbreviations
ATP
Device
EMC
fmol
HACCP
LCD
NiCD
NiMH
PC
Reading
Result
RLU
RS232

Adenosine Triphosphate – energy carrier molecule
The testing sample collection and chemistry reaction device
Electro-Magnetic Compatibility
Femtomole (10-15 moles)
Hazard Analysis Critical Control Point
Liquid Crystal Display
Nickel Cadmium rechargeable batteries
Nickel Metal Hydride rechargeable batteries
IBM compatible personal computer of Pentium 1 specification or higher, running
Windows 98 or later
Measurement value in RLUs
Measurement pass (

), caution ( ) or fail ( )

Relative Light Units (unit of measurement)
Serial communications protocol for connecting the unit to a PC, used for
uploading test results data

Universal Serial Bus used to connect computer peripherals to a PC
USB
Luminometer The SystemSURE Plus, EnSURE units
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General
Unit dimensions (W x H x D)

72mm x 191mm x 32mm

Unit weight (including batteries)

approx. 260g

Operating temperature range

5°C to 40°C

Relative humidity range
Storage temperature range

20% to 85% non-condensing
-10°C to 40°C

Relative humidity
Range

20% to 95% non-condensing

Unit Details
Measurement range

0 to 9999 RLUs

Measurement resolution

1 RLU

Measurement time

15 seconds

Measurement noise

±5% or ±5 RLUs

User IDs

200 IDs of 16 characters

Programmable result thresholds

5001 programs

Programmable location names

5001 names of 20 characters

Test plans

100 plans of 251 programs

Results memory size

2000 tests

Serial interface

EIA-232 compatible

Battery Size (2 off)

AA, LR6 or E91

Batteries

Battery Types
Non-rechargeable

nom. 1.5V Alkaline

Rechargeable
(externally charged)

nom. 1.2V NiMH or NiCD

Battery Capacity (for 2600mAh)
Standby mode (at 20°C)

min. 6 months

Continuous reading

min. 2000 tests
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Operating Environment and Electrostatic Precautions
WARNING: Do not use the unit in any area which has been, or is
thought to have been, exposed to explosive or flammable gases or
vapours.
CAUTION: Avoid operating the unit in direct sunlight. Never leave the
unit in direct sunlight, even when turned off.
CAUTION: Do not expose or operate the unit in extremes of
temperature (see section 10), and minimise any exposure to
electrostatic charges.
Unit Handling and Use
CAUTION: Care should be taken not to drop the unit or subject it to
any form of rough physical handling, both during normal use and
during storage and transportation.
CAUTION: To avoid the risk of injury or choking, never use the unit
neck strap in situations where it could get caught in machinery.
CAUTION: To prevent dust and dirt ingress, always keep the unit lid
closed when not inserting or removing a testing device.
Batteries
WARNING: Use only non-rechargeable alkaline batteries, or
rechargeable NiMH/NiCD batteries, of types specified in section 10.
WARNING: Do not use batteries with individual cell voltages greater
than 1.65V, as this will cause permanent damage.
CAUTION: All batteries should be disposed of in accordance with your
local regulations.
Use and Insertion of Testing Devices
CAUTION: Refer to the testing device data sheet and kit insert for
details before using the testing device, and observe all federal, state
and local environmental regulations.
CAUTION: Do not force testing device into the unit. Do not attempt to
insert any object other than an approved testing device into the unit.
CAUTION: Ensure that the testing device is clean and dry before
inserting it into the unit.
Keypad Buttons
CAUTION: Do not use excessive force when pressing any of the
buttons on the unit's keypad.
RS232 or USB Connector
WARNING: Computer equipment connected to the RS232 connector
at the top of the unit must conform to BS EN 60950/IEC950
standards.
Unit Casework and Serviceability
WARNING: There are no Operator serviceable parts inside the unit.
Removal or opening of the unit's casework will void the warranty.
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WEEE Directive Compliance
The luminometer should be disposed of in accordance with
the European Union WEEE Directive 2012/19/EU, on Waste
Electrical and Electronic Equipment.

WARNING: Do not dispose of this product into unsorted
municipal waste or a public landfill. Please contact your
local distributor for details of how to correctly dispose of
this product.
Regulatory Limitations of Use
The luminometer has been designed to meet the following general,
safety and EMC requirements:
General

•
•
•

Low Voltage Directive 2014/35/EU
EMC Directive 2014/30/EU
RoHS Directive 2015/863

Safety

•

IEC 61010-1 3rd edition

EMC

•
•
•

EN 61326-1:2013, IEC 61326-1:2012
EN 55011:2009/A1:2010, FCC 15 SubPart B
CISPR 11:2009/A1:2010, ICES-003 Issue 6

Immunity

•
•
•

EN 61326-1:2013, IEC 61326-1:2012
EN 61000-4-2:2009, IEC 61000-4-2:2008
EN 61000-4-3:2006: +A1:2008 + A2:2010,
IEC 61000-4-3:2006 + A1:2007 + A2:2010
EN 61000-4-8:2010, IEC 61000-4-8:2009

•

The luminometer is manufactured under ISO 9001 controls.
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UltraSnap™ Surface ATP Test

For use with Hygiena™ ATP Monitoring Systems
Part No: US2020 (100 tests)

Description/ Intended Use:
UltraSnap Surface ATP Test is a self-contained device for
use with Hygiena luminometers. The test device and
luminometer create a system used for monitoring hygienic
status of surfaces on processing equipment and other
environments in a wide range of industries. The system
works by measuring adenosine triphosphate (ATP), the
universal energy molecule found in all animal, plant,
bacterial, yeast, and mold cells. Product residues from
organic matter left on surfaces contain ATP. Microbial
contamination on a surface contains ATP but typically in
smaller amounts. After proper cleaning, all sources of ATP
should be significantly reduced. When a sample is collected
and ATP is brought into contact with the unique liquid
stable Luciferase/ Luciferin reagent in the UltraSnap test
device, light is emitted in direct proportion to the amount of
ATP present in the sample. The luminometer measures
generated light and reports results in Relative Light Units
(RLU). RLU result provides information on the level of
contamination within seconds. The higher the RLU number,
the more ATP present, and the dirtier the surface. It is
important to note that UltraSnap is designed to detect
invisible/trace amounts of residue. Overloading the swab
with physical matter by swabbing a visibly dirty surface will
inhibit the bioluminescent reaction and produce inaccurate
results.
For water samples such as Clean In Place (CIP) rinse water
testing, use AquaSnap™ Water ATP Test Devices. Visit
www.hygiena.com for more information.
Directions:
Instructional Video: www.youtube.com/HygienaTV
Before beginning testing, turn on luminometer. If
luminometer has been programmed with test locations,
select appropriate location before running test.
1. Allow UltraSnap to equilibrate to room temperature
(21 – 25 °C) before use. Holding swab tube firmly,
twist and pull top of swab out of swab tube.
Condensation may be visible on inside of swab tube;
this is normal.
2. Thoroughly swab a standard 10 x 10 cm (4 x 4 inches)
area for a typical flat surface. Swab tip is premoistened for maximum sample collection. For
irregular surfaces, ensure swabbing technique
remains consistent for each test and swab a large
enough area to collect a representative sample.
Important swabbing technique tips:
•
Do not touch swab or inside of sample device
with fingers.
•
Rotate swab while collecting sample to maximize
sample collection on swab tip.
•
Apply sufficient pressure to create flex in swab
shaft.
•
Swab in a crisscross pattern vertically,
horizontally, and in both diagonal directions.
•
Refer to instructional video for demonstration:
www.youtube.com/HygienaTV
3. After swabbing, replace swab back in swab tube.
4. To activate device, hold swab tube firmly and use
thumb and forefinger to break Snap-Valve by bending
bulb forward and backward. Squeeze bulb twice,
expelling all liquid down swab shaft.
5. Bathe swab bud in liquid by shaking for 5 – 10
seconds. Once activated, sample must be read in
luminometer within 30 seconds.
6. Holding luminometer upright, insert entire UltraSnap
device into Hygiena luminometer.
7. A. If using the EnSURE™ Touch, close lid and press
“Run Test” to initiate measurement. Refer to the
instrument manual for operating instructions. Results
will be displayed in 10 seconds.
B. If using the EnSURE™ or SystemSURE Plus,
close lid and press "OK" to initiate the measurement.
Refer to the instrument manual for operating
instructions. Results will be displayed in 15 seconds.
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Interpretation of Results:
Hygiena luminometers are preset with Pass & Fail RLU
limits of of 20 and 60 RLU for the EnSURE Touch and 10
and 30 for the EnSURE and SystemSURE Plus. These
limits are based on industry standards and published
study recommendations. When using default settings,
readings less than 20 on the EnSURE Touch (10 on
EnSURE and SystemSURE Plus) RLU indicate surface is
considered clean. Readings between 21-59 on the
EnSURE Touch (11-29 on EnSURE and SystemSURE
Plus) RLU indicate a warning, surface is not adequately
clean. If reading is greater than 60 on the EnSURE Touch
(30 on EnSURE and SystemSURE Plus) RLU, surface is
considered dirty. Hygiena recommends setting RLU
thresholds according to standards of your facility. Visit
www.hygiena.com to view recommended practices or call
our technical representatives for guidance.
Calibration Control:
It is advisable to run positive and negative controls
according to Good Laboratory Practices. Hygiena offers the
following controls:
•
•
•

(Part # PCD4000) Calibration Control Kit for Hygiena
Luminometers
(Part # CK25) ATP Positive Control Kit for ATP Test
Devices
(Part # CAL) CalCheck LED Calibration Verification
Device

Storage & Shelf Life:
•
Store at 2 – 8 °C (36 – 46 °F)
•
Test devices will tolerate temperature abuse for 4
weeks at room temperature (< 25 °C)
•
Store UltraSnap devices out of direct sunlight.
•
Devices have a 15-month shelf life. Refer to
expiration date on label.
Disposal:
UltraSnap devices are made of 100% recyclable plastic
and may be discarded accordingly.
Safety & Precautions:
Components of UltraSnap do not pose any health risk
when used in accordance with standard laboratory
practice and procedures of this insert.
•
UltraSnap test devices are for one-time use. Do not
reuse.
For further safety instruction, refer to Safety Data Sheet
(SDS).
Hygiena Liability:
Hygiena will not be liable to user or others for any loss or
damage whether direct or indirect, incidental or
consequential from use of this device. If this product is
proven to be defective, Hygiena’s sole obligation will be to
replace product or at its discretion, refund the purchase
price. Promptly notify Hygiena within 5 days of discovery
of any suspected defect and return product to Hygiena.
Please contact Customer Service for a Returned Goods
authorization number.
Contact Information:
If more information is required, please visit us at
www.hygiena.com or contact us at:
Hygiena - Americas
Phone: +1 805.388.8007
Email: info@hygiena.com
Hygiena - International
Phone: +44 (0)1923 818821
Email: enquiries@hygiena.com
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LED Calibration Verification for Hygiena Luminometers
Cat No.: CAL
Description/ Intended Use:
CalCheck is a reusable device. Hygiena recommends incorporating
CalCheck into a quality control program to verify that the luminometer
continues to operate correctly and is within specifications. When powered
on by pressing the button on CalCheck's cap, the device emits a 3-second
green LED light output. In the off state, CalCheck can be used as a
negative control to alert users to background instrument light leakage or
rare sensor calibration errors. Hygiena recommends verification of
luminometer calibration with CalCheck at a regular interval (e.g., weekly,
monthly) as specified by user-defined quality procedures.
Instructions:
Do not twist or bend CalCheck. Upon first use, CalCheck positive and
negative measurements must be recorded in Table 1 to serve as reference
for future calibration checks.
Negative Check:
1. Taking care not to press button on cap, insert CalCheck into luminometer
and close lid.
2. Press “OK” to initiate measurement.
3. Record initial negative CalCheck RLU in Table 1 below. For ongoing
testing refer to Interpretation of Results.
Positive Check:
1. Insert CalCheck into luminometer. Press button on CalCheck cap to turn
device on. Button will glow green to confirm activity. (If button glows red or
remains dark, battery should be replaced. See Battery Replacement).
2. Close lid and press “OK” to initiate measurement.
3. Record initial positive CalCheck RLU in Table 1 below. For ongoing
testing, refer to Interpretation of Results.

•

•

EnSURE™: To remove the read chamber, open the lid of the system,
and insert your finger into the read chamber, and pull it out. The read
chamber can be washed with warm soapy water and allowed to air
dry. Once completely dry, the read chamber may be replaced in the
system. For instructions on further cleaning of EnSURE™, please
visit: help.hygiena.com/kb-doc/how-to-clean-the-instrument.
If issue is not resolved, contact Hygiena for technical support.

Incorporating CalCheck into a Quality Control Program:
CalCheck is designed to be incorporated into a quality control program that
monitors and tracks performance of Hygiena luminometer(s). For optimum
recordkeeping, it is recommended that a specific location be programmed in
SureTrend™ Cloud data analysis software for measuring CalCheck on
luminometer.
Storage & Shelf Life:
•
Store at 10 – 25 °C (50 – 77 °F) in original packaging.
•
If CalCheck is exposed to extreme temperatures (direct sunlight, heat,
refrigeration, or frozen), allow device to acclimate to ambient
temperature (10 – 25 °C / 50 – 77 °F) for 30 minutes before use.
•
Take care to not press power button during storage as this will shorten
battery life.
•
Replace CalCheck as needed. Refer to expiration date on label.
•
Keep CalCheck in box when not in use.
Battery Replacement:
•
When button cap glows red, CalCheck is not ready to perform a
positive check and may be approaching end of battery life. Wait 2
minutes and try again. If red light continues to appear, battery should
be replaced.
•
If light remains dark upon pressing button, battery should be replaced.
•
CalCheck is powered by 1-CR1025 coin lithium battery (3V) available
from any common battery supplier. Battery door is located on
CalCheck’s black cap. Remove by inserting your fingernail along edge
of door and gently removing cover. Insert new battery and replace
door.
Caution:
Wait 2 minutes between each positive reading. Repeatedly activating
CalCheck may drain battery prematurely.

Table 1: Initial CalCheck Measurements
Instrument Serial No.:
Negative CalCheck RLU:
Positive CalCheck RLU:
Interpretation of Results:
Refer to Table 2 for in-calibration RLU ranges. Results from negative
CalCheck should be within RLU range in Table 2. Results from positive
CalCheck should be within RLU range in Table 2, or not vary by more than
±20% from initial positive CalCheck RLU as recorded in Table 1. If
CalCheck results are not within values in Table 2, or vary by more than
±20% from initial CalCheck RLU as recorded in Table 1, see
Troubleshooting.
Table 2: In-Calibration RLU Ranges for Hygiena Luminometers
EnSURE (RLU)
SystemSURE Plus (RLU)
Negative
0–4
0–4
Positive
140 – 220
40 – 80
Troubleshooting:
Higher-than-expected CalCheck RLU readings indicate system calibration
failure. Physical contamination can cause lower-than-expected CalCheck
RLU readings.
•
CalCheck: Clean outside of rod with lint-free cloth containing isopropyl
or ethyl alcohol. Air dry and repeat reading.

Disposal:
CalCheck contains RoHS-compliant materials and a small battery. With
battery in place, CalCheck should be discarded as electronic waste. With
battery removed, CalCheck may be disposed as trash. CAUTION – RISK
OF EXPLOSION IF BATTERY IS REPLACED BY AN INCORRECT TYPE.
DISPOSE OF USED BATTERIES ACCORDING TO THE INSTRUCTIONS.
Warranty:
Hygiena warrants CalCheck, when purchased new, to be free from defects
in materials and workmanship, and will repair or replace, at its discretion,
any CalCheck device which, used under proper conditions, exhibits such
defects. Under the terms of this warranty, the product must be returned in
the original packaging, transportation prepaid, with a copy of the Proof of
Purchase, to your local distributor. Contact your local distributor to receive
authorization to return the instrument, and enclose a detailed description of
the problem. This warranty is provided to the original purchaser for one year
from the date of purchase. In no event will Hygiena be liable for indirect,
incidental or consequential damages; the original user’s remedies being
limited to repair or replacement of CalCheck at the manufacturer’s option.
Unauthorized modification of any part of CalCheck, including removal of
labeling will void this Warranty.
Contact Information:
If more information is required, please visit www.hygiena.com or contact:
Hygiena — Americas
Phone: 1.805.388.8007
E-mail: info@hygiena.com

Hygiena — International
Phone: +44 (0)1923 818821
E-mail: enquiries@hygiena.com
INS0213 Rev. D July 2021

Appendix E
Pictures of Sampling Locations

Figure 1: Main entrance to clinic (Door Handles)
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Figure 2: Example of exam room sink handles
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Figure 3: Example of exam room light switch
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Figure 4: Example of exam room and patient restroom inner door handle
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Figure 5: Example of exam table
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Figure 6: Example of blood pressure cuff
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Figure 7: Patient restroom trash can
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Figure 8: Patient restroom light switch
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Figure 9: Patient restroom with noted test locations (side handrail and toilet seat)
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Figure 10: Water fountain in patent waiting room

75

Appendix E
Pictures of Sampling Locations

Figure 11: Example of wheelchair arm and testing location
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Figure 12: Reception counter in patient waiting room
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EPA Reg. No. 9480-4

PRODUCT DESCRIPTION

Super Sani-Cloth® Germicidal Disposable Wipe is a premoistened nonwoven durable wipe containing a
quaternary ammonium chloride/alcohol based solution. Recommended for use in hospitals and other
critical care areas where the control of the hazards of cross-contamination between treated surfaces is
required. Designed to be compatible with hard nonporous surfaces and equipment made of plastic,
Formica® laminate, glass and more. Some organisms are removed from the surface by thoroughly wiping
the surface with the wipe. Most remaining organisms are killed within two (2) minutes by exposure to the
liquid in the wipe.
CHEMICAL COMPOSITION
Active Ingredients:
n-Alkyl (68% C12, 32% C14) dimethyl ethylbenzyl ammonium chlorides....................................................................0.25%
n-Alkyl (60% C14, 30% C16, 5% C12, 5% C18) dimethyl benzyl ammonium chlorides..................................................0.25%
Isopropyl Alcohol....................................................................................................................................................55.00%
Other ingredients..................................................................................................................................................44.50%
TOTAL.................................................................................................................................................................100.00%
Each cloth is saturated with 5,000 parts per million of active quaternary ammonium chlorides.

Formica® is a registered trademark of The Diller Corporation

TECHNICAL DATA BULLETIN
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EFFICACY
BACTERIAL ORGANISM EFFICACY
MULTI-DRUG RESISTANT BACTERIA:

Acinetobacter baumannii [ATCC 19606]
Enterobacter cloacae NDM-1 positive [CDC 1000654]
ESBL Producing Escherichia coli (E. coli) [ATCC BAA-196]
Klebsiella pneumoniae KPC-2 positive, ST258 (multi-drug and carbapenem resistant) [CDC 2008030]
Methicillin Resistant Staphylococcus aureus (MRSA) [ATCC 33592]
Vancomycin Resistant Enterococcus faecalis (VRE) [ATCC 51299]

Test Method Used:
Organic Soil Load: 			
Exposure Time: 				
Incubation: 				
Results:

Modified AOAC Germicidal Spray Method for Hard Surface Disinfection
5% Horse Serum or 5% Fetal Bovine Serum
2 minutes at 68-77ºF
48 hours +/- 2 hours at 95-98.6ºF
No growth observed

BACTERIA:

Bordetella pertussis [ATCC 12743]
Burkholderia cepacia [ATCC 25416]
Campylobacter jejuni [ATCC 29428]
Escherichia coli (E. coli) [ATCC 11229]
Escherichia coli O157:H7 [ATCC 35150]
Klebsiella pneumoniae [ATCC 4352]
Pseudomonas aeruginosa [ATCC 15442]
Salmonella enterica [ATCC 10708]
Staphylococcus aureus [ATCC 6538]

Test Method Used:
Organic Soil Load: 			
Exposure Time: 				
Incubation: 				
Results:

Modified AOAC Germicidal Spray Method for Hard Surface Disinfection
5% Horse Serum or 5% Fetal Bovine Serum
2 minutes at 66-77ºF
48 hours +/- 2 hours to 6 days at 86-98.6ºF
No growth observed

MYCOBACTERIUM BOVIS - BCG (TB):

Mycobacterium bovis BCG (Tuberculosis) [ATCC 35743]

Test Method Used:
Organic Soil Load: 			
Exposure Time: 				
Incubation: 				
Results:

Quantitative Tuberculocidal Suspension Test
5% Horse Serum
1 minute at 68ºF
21 days at 98.6ºF
No growth observed

VIRAL ORGANISM EFFICACY
ENVELOPED VIRUSES:

Herpes Simplex type 2 [ATCC VR-734]
Human Coronavirus [ATCC VR-740] Strain 229E
Influenza A virus/Hong Kong Strain [ATCC VR-544]*
* Pandemic 2009 H1N1 Influenza A virus (Kill claim included)
Influenza A (H1N1) virus [ATCC VR-98] Strain A/Malaya/302/54
Vaccinia virus [ATCC VR-1354]

Test Method Used:

This test was conducted according to U.S. Environmental Protection Agency guidelines
in effect at the time of test for determining the virucidal efficacy of disinfectants intended for
use on dry inanimate surfaces.
5% fetal bovine serum.
2 minutes at 68ºF
Virucidal according to the criteria established by the U.S. Environmental Protection 		
Agency for registration and labeling of a disinfectant product as a virucide.

Organic soil load:
Exposure Time: 				
Results: 					

Respiratory Syncytial virus (RSV)
Test Method Used:

Organic soil load:
Exposure Time: 				
Results: 					

This test was conducted according to U.S. Environmental Protection Agency guidelines
in effect at the time of test for determining virucidal efficacy of disinfectants intended
for use on dry inanimate surfaces.
5% fetal bovine serum.
2 minutes at room temperature (68º-77ºF)
Virucidal against Respiratory Syncytial virus (RSV) according to the criteria established by the 		
U.S. Environmental Protection Agency for registration and labeling of a disinfectant product as a virucide.

TECHNICAL DATA BULLETIN
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EFFICACY
VIRAL ORGANISM EFFICACY
NON-ENVELOPED VIRUSES:

Adenovirus type 5 [ATCC VR-5]
Rhinovirus [ATCC VR-1110]
Rotavirus Strain WA

Test Method Used:

This test was conducted according to U.S. Environmental Protection Agency guidelines
in effect at the time of test for determining the virucidal efficacy of disinfectants
intended for use on dry inanimate surfaces.
5% fetal bovine serum.
2 minutes at 68ºF
Virucidal according to the criteria established by the U.S. Environmental Protection 		
Agency for registration and labeling of a disinfectant product as a virucide.

Organic soil load:
Exposure Time: 				
Results: 				
BLOODBORNE PATHOGENS:

Hepatitis B virus (HBV) - Duck HBV
Hepatitis C virus (HCV) - Bovine Diarrhea virus

Test Method Used:

This test was conducted according to U.S. Environmental Protection Agency guidelines
in effect at the time of test for determining virucidal efficacy of disinfectants intended
for use on dry inanimate surfaces.
Hepatitis B virus (HBV) 100% duck serum.
Hepatitis C virus (HCV) 5% horse serum
2 minutes at room temperature (68º-77°F)
Virucidal against Hepatitis B and Hepatitis C virus according to the criteria established
by the U.S. Environmental Protection Agency for registration and labeling of a
disinfectant product as a virucide.

Organic Soil Load:
Exposure Time:
Results: 				

HIV-1 (AIDS VIRUS)
Test Method Used:

Organic Soil Load:
Exposure Time: 				
Results: 				

This test was conducted according to U.S. Environmental Protection Agency guidelines
in effect at the time for determining virucidal efficacy of disinfectants intended for use
on dry inanimate surfaces.
5% Fetal Bovine Serum
2 minutes at 68°F
Virucidal against Human Immunodeficiency virus type 1 according to the criteria
established by the U.S. Environmental Protection Agency for registration and labeling
of a disinfectant product as a virucide.

PATHOGENIC FUNGI EFFICACY
YEAST ORGANISM:

Candida albicans [ATCC 14053]

Test Method Used:
Organic Soil Load: 			
Exposure Time: 				
Incubation: 				
Results:

Modified AOAC Germicidal Spray Method
5% Horse Serum
2 minutes at 72 - 74ºF
7 days at 95 - 98.6ºF
No growth observed

TOXICITY
ACUTE INHALATION
Based on the inhalation test results, Super Sani-Cloth Germicidal Disposable Wipe has been classified as Toxicity Category IV
for acute inhalation.
ACUTE ORAL TOXICITY
Based on the results of this study, Super Sani-Cloth Germicidal Disposable Wipe has been classified as Toxicity Category IV
for acute oral toxicity.
ACUTE EYE IRRITATION
Based on the results of this study, Super Sani-Cloth Germicidal Disposable Wipe produced eye irritation that indicates the
product would be classified as Toxicity Category II for acute eye irritation.
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TOXICITY (continued)
ACUTE DERMAL TOXICITY
Based on the results of this study, Super Sani-Cloth Germicidal Disposable Wipe has been classified as Toxicity Category IV
for dermal toxicity.
ACUTE DERMAL IRRITATION
Based on the results of primary skin irritation study, Super Sani-Cloth Germicidal Disposable Wipe has been classified as
Toxicity Category III for dermal effects.
DERMAL SENSITIZATION
Based on the sensitization test results, Super Sani-Cloth Germicidal Disposable Wipe would not be considered a dermal
sensitizing agent.

©2019 PDI PDI07168610
400 Chestnut Ridge Road, Woodcliff Lake, New Jersey 07677
800.999.6423 pdihc.com
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Now effective against
SARS-CoV-2, the virus
that causes COVID-19.

EPA Reg. No. 42182-13-9480 (wipe)
EPA Reg. No. 42182-9-9480 (spray)

Product Description

Sani-24® Germicidal Spray and Wipes give you the power with around the clock protection. It is the first, and only, EPA-registered
disinfectant with the ability to control HAI-causing microorganisms with Continuously Active Disinfection for up to 24 hours1.

Chemical Composition
Active Ingredients:
Alkyl dimethyl benzyl ammonium chloride (50% C14, 40% C12, 10% C16)............................................................0.276%
Didecyl dimethyl ammonium chloride.......................................................................................................................0.104%
Octyl decyl dimethyl ammonium chloride................................................................................................................0.207%
Dioctyl dimethyl ammonium chloride........................................................................................................................0.104%
Ethanol.............................................................................................................................................................................68.610%
Other ingredients .........................................................................................................................................................30.699%
TOTAL.............................................................................................................................................................................100.000%

Technical Data Bulletin
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Efficacy
Standard Disinfection
Enveloped Viruses – 10 seconds:		
Test Method Used: 			
Organic Soil Load: 			
Exposure Time: 				
Results:					

Hepatitis B Virus (HBV) (Duck Hepatitis B virus as Surrogate)
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
Whole duck serum (100% duck serum) with an additional 5% fetal bovine serum
10 seconds
The results demonstrated complete inactivation of Duck Hepatitis B virus following
a 10 second exposure time at 20±1°C (21.0°C), as required by the U.S. EPA

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				

Hepatitis C Virus (HCV) (Bovine Viral Diarrhea Virus as Surrogate) [Oregon C24v-genotype 1]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% horse serum
10 seconds
The results demonstrated complete inactivation of Bovine Viral Diarrhea Virus
following a 10 second exposure time at 20±1°C (21.0°C), as required by the U.S. EPA

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				

Herpes simplex virus type 1 [ATCC VR-733] [F(1)]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Herpes simplex virus type 1 under
these test conditions as required by the U.S. EPA

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				

Herpes simplex virus type 2 [ATCC VR-734] [Strain G]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Herpes simplex virus type 2 under
these test conditions as required by the U.S. EPA

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				

Severe Acute Respiratory Syndrome-Related Coronavirus 2 (SARS-CoV-2)
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Severe Acute Respiratory Syndrome-Related
Coronavirus 2 (SARS-CoV-2) under these test conditions as required by the U.S. EPA

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				

Human Coronavirus [ATCC VR-740] [Strain 229E]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Human Coronavirus under these
test conditions as required by the U.S. EPA

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				

Human Immunodeficiency virus type 1 (HIV) [Strain HTLV-lllB]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Human Immunodeficiency virus
type 1 (HIV) under these test conditions as required by the U.S. EPA

Technical Data Bulletin

Test Method Used:
Organic Soil Load:		
Exposure time: 				
Results: 					

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results:					

Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results:					
Bacteria – 1 minute:

Test Method Used:
Organic Soil Load:
Exposure time: 				
Incubation: 				
Results: 				
Fungi–1 minute:			
Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				
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Avian Influenza A (H3N2) Reassortant virus [ATCC VR-2072]
[A/Washington/897/80 x A/Mallard/New York/6750/78]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Avian Influenza A (H3N2) Reassortant
virus under these test conditions as required by the U.S. EPA
2009-H1N1 Influenza A virus [(Novel H1N1)] [CDC 2009712192] [A/Mexico/4108/2009]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of 2009-H1N1 Influenza A virus
[(Novel H1N1)] under these test conditions as required by the U.S. EPA
		Respiratory Syncytial virus (RSV) [ATCC VR-26]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
10 seconds
The results indicate complete inactivation of Respiratory syncytial virus (RSV)
under these test conditions as required by the U.S. EPA
		Acinetobacter baumannii MDR (Multi-drug resistant) ID#: [ATCC BAA-1605]
Enterobacter aerogenes [ATCC 13048]
Enterobacter aerogenes MDR (Multi-drug Resistant) ID #: [ATCC 29751]
Enterococcus faecium MDR (Multidrug Resistant) ID #: [ATCC 51559]
Escherichia coli ESBL (Extended spectrum beta–lactamase) [ATCC BAA-196]
Escherichia coli O157:H7 [ATCC 35150]
Enterococcus faecalis VRE (Vancomycin resistant enterococcus) [ATCC 51575]
Klebsiella pneumoniae CRE (Carbapenem resistant Enterobacteriaceae) [ATCC BAA–2146]
New Delhi metallo-beta-lactamase-1 (NDM-1) producing Klebsiella pneumoniae
(CRE - Carbapenem resistant Enterobacteriaceae) ID #: [ATCC BAA-2146]
Pseudomonas aeruginosa [ATCC 15442]
Pseudomonas aeruginosa MBL (Metallo beta-lactamase positive) ID#: [CDC AR-0246/
PSA-18]
Salmonella enterica [ATCC 10708]
Staphylococcus aureus [ATCC 6538]
Staphylococcus aureus (Methicillin Resistant) (MRSA) [ATCC 33592]
Staphylococcus epidermidis (Methicillin Resistant) (MRSE) [ATCC 51625]
Staphylococcus aureus (VISA) (Vancomycin–Intermediate) [HIP5836]
Staphylococcus aureus (VRSA) (Vancomycin–Resistant) [HIP11714]
GLP AOAC Germicidal Spray Products Test, AOAC Germicidal Spray Products as
Disinfectants Test modified for towelettes
5% fetal bovine serum
1 minute
46–50 hours
Passed
Candida albicans [ATCC 10231]
Fungicidal Germicidal Spray Method, AOAC Fungicidal Germicidal spray products as
disinfectants modified for towelettes
5% fetal bovine serum
1 minute
No growth observed

Technical Data Bulletin
Large Non-enveloped
Virus – 2 minutes:
Test Method Used: 			
Organic Soil Load: 			
Exposure time: 				
Results:					
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Rotavirus [ATCC VR–2018] [WA] strain
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
2 minutes
The results indicate complete inactivation of Rotavirus under these test
conditions as required by the U.S. EPA.

Fungi – 3 minutes (spray only):
Test Method Used: 			
Organic Soil Load: 			
Exposure time: 				
Results: 				

Aspergillus niger [ATCC 6275]
Fungicidal Germicidal Spray Method
5% fetal bovine serum
3 minutes
No growth observed

Fungi – 5 minutes:
Test Method Used: 			

Trichophyton interdigitale [ATCC 9533]
Fungicidal Germicidal Spray Method, AOAC Fungicidal Germicidal spray products
as disinfectants modified for towelettes
5% fetal bovine serum
5 minutes (wipe); 3 minutes (spray)
No growth observed

Organic Soil Load: 			
Exposure time: 				
Results: 				
Small Non-enveloped
Viruses – 5 minutes:
Test Method Used:
Organic Soil Load: 			
Exposure time: 				
Results: 				
TB – 5 minutes:
Test Method Used:
Organic Soil Load:
Exposure time: 				
Results: 				

		Norovirus (Feline Calicivirus as surrogate) [ATCC VR–782] [F-9] strain for norovirus
Poliovirus type 1 [ATCC VR-1562]
Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces
5% fetal bovine serum
5 minutes
No growth observed
Mycobacterium bovis-BCG ID# [ATCC 35743]
AOAC Tuberculocidal Activity of Disinfectant Spray Products, AOAC Tuberculocidal
Activity of Germicidal Spray Products as Disinfectants Test modified for towelettes
5% fetal bovine serum
5 minutes (wipe); 3 minutes (spray)
No growth observed

Continuously
Active Disinfection
Bacteria* – 5 minutes:

Test method used: 			
Organic Soil Load: 			
Dry Contact time: 			
Incubation: 				
Results: 					

Acinetobacter baumannii MDR (Multi-drug resistant) ID#: [ATCC BAA-1605]
Enterobacter aerogenes MDR (Multi-drug Resistant) ID#: [ATCC 29751]
Enterobacter aerogenes ATCC 13048
Enterococcus faecalis VRE (Vancomycin resistant enterococcus) ATCC 51575
Enterococcus faecium MDR (Multidrug Resistant) ID#: [ATCC 51559]
New Delhi metallo-beta-lactamase-1 (NDM-1) producing Klebsiella pneumoniae
(CRE - Carbapenem resistant Enterobacteriaceae) ID #: [ATCC BAA-2146]
Pseudomonas aeruginosa ATCC 15442
Staphylococcus aureus ATCC 6538
Staphylococcus aureus (Methicillin Resistant) (MRSA) ATCC 33592
Modified EPA 01-1A for hospital use claims
5% fetal bovine serum
5 minutes
46–50 hours
99.999% reduction
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Hard, Nonporous Non-food
Contact Surface Sanitization
Bacteria – 10 seconds:
Test method: 				
Organic Soil Load: 			
Incubation: 				
Results: 					

Soft Surface
Spot Sanitization

Bacteria – 10 seconds:
Test method: 				
Organic Soild Load: 			
Incubation: 				
Results: 					
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Enterobacter aerogenes ATCC 13048
Staphylococcus aureus ATCC 6538
ASTM E 1153
5% Fetal Bovine Serum
46–50 hours
99.9% reduction

Enterobacter aerogenes ATCC 13048
Staphylococcus aureus ATCC 6538
Modified ASTM E 1153
5% Fetal Bovine Serum
46–50 hours
99.9% reduction

TOXICITY
Acute Inhalation
Based on the inhalation test results, Sani-24 Disinfectant has been classified as Toxicity Category IV for acute inhalation.
Acute Oral Toxicity
Based on the results of this study, Sani-24 Disinfectant has been classified as Toxicity Category IV for acute oral toxicity.
Acute Eye Irritation
Based on the results of this study, Sani-24 Disinfectant produced eye irritation that indicates the product would be
classified as Toxicity Category II for acute eye irritation.
Acute Dermal Toxicity
Based on the results of this study, Sani-24 Disinfectant has been classified as Toxicity Category IV for dermal toxicity.
Acute Dermal Irritation
Based on the results of primary skin irritation study, Sani-24 Disinfectant has been classified as Toxicity Category IV
for dermal effects.
Dermal Sensitization
Based upon the sensitization test results, Sani-24 Disinfectant would not be considered a dermal sensitizing agent.

1. CAD addresses Acinetobacter baumannii MDR, Enterobacter aerogenes, Enterobacter aerogenes MDR, Enterococcus faecalis VRE (Vancomycin resistant enterococcus),
New Delhi Metallo-beta-lactamase-1 (NDM-1) producing Klebsiella pneumoniae (CRE – Carbapenem resistant Enterobacteriaceae), Pseudomonas
aeruginosa, Staphylococcus aureus, Methicillin Resistant Staphylococcus aureus (MRSA).
* ESKAPE pathogens are Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter spp

Microban® is a registered trademark of Microban International Ltd.

Technical Data Bulletin
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Instrucciones Generales De Uso

Use on hard, nonporous environmental surfaces.
Uselas en superficies ambientales duras y no porosas.

1. Always dispense wipe through lid. Find
center of wipe roll, remove first wipe for
use, thread next wipe through the hole
in the canister lid. Pull through at least
one inch. Replace lid. To secure wipe, pull
wipe down into small opening.
1. Siempre extraiga la toalla a través de la tapa.
Busque el centro del rollo de toallas, saque la
primera toalla que va a usar y después inserte
la siguiente toalla a través de la abertura
de la tapa del envase. Extraiga, al menos,
una pulgada. Vuelva a colocar la tapa. Para
asegurar la toalla, empújela al interior de la
pequeña abertura.

2a. Cover the opening half way with one
hand. Remove wipe(s) with a uniform
pull away from face and eyes.
2b. Dispense single wipes as necessary
by pulling out at an angle through the
small opening.
2c. Dispense multiple wipes as necessary
by pulling vertically through the large
opening. Pull down into small opening
to tear.

3a. If present, use a wipe to remove visible
soil prior to disinfecting.
3a. Antes de desinfectar, use una toalla para
eliminar la suciedad visible si existiera.

2a. Cubra la mitad de la abertura con
una mano. Extraiga las toallas con un tirón
uniforme alejado del rostro y los ojos.
2b. Dispense toallas individualmente según se
necesiten tirando de ellas a un ángulo a través
de la pequeña abertura.
2c. Dispense varias toallas según se necesiten
tirando de ellas verticalmente a través de la
abertura grande. Empújelas hacia la pequeña
abertura para rasgarlas.

Treated surface
Superficie tratada

3b. Unfold a clean wipe and thoroughly
wet surface.

3b. Abra una toalla limpia y humedezca bien
con ella la superficie.

4. Allow treated surface to remain wet for
two (2) minutes. Let air dry.
4. Deje que la superficie tratada permanezca
húmeda por dos (2) minutos. Deje secar
al aire.

©2021 PDI 0821 UPDATE_PDI05168539
400 Chestnut Ridge Road, Woodcliff Lake, New Jersey 07677
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5. Do not reuse towelette. Dispose of
used towelette in trash. Do not flush in
toilet.
5. No reutilice la toallita. Deséchela en el

basurero. No la deseche en el inodoro.
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Uselas en superficies ambientales duras y no porosas.
*

Toallitas Germicidas Desechables

General Guidelines For Use

Instrucciones Generales De Uso

1. Always dispense wipe through lid. Find center of
wipe roll, remove first wipe for use, thread next
wipe through the hole in the canister lid. Pull
through at least one inch. Replace lid. To secure
wipe, pull wipe down into small opening.

1. Siempre extraiga la toalla a través de la tapa. Busque el
centro del rollo de toallas, saque la primera toalla que va
a usar y después inserte la siguiente toalla a través de la
abertura de la tapa del envase. Extraiga, al menos, una
pulgada. Vuelva a colocar la tapa. Para asegurar la toalla,
empújela al interior de la pequeña abertura.

2. Cover the opening half way with one hand.
Remove wipe(s) with a uniform pull away from
face and eyes. Dispense single wipes as
necessary by pulling out at an angle through
the small opening. Dispense multiple wipes as
necessary by pulling vertically through the large
opening. Pull down into small opening to tear.

2. Cubra la mitad de la abertura con una mano.
Extraiga las toallas con un tirón uniforme alejado del
rostro y los ojos. Dispense toallas individualmente
según se necesiten irando de ellas a un ángulo a través
de la pequeña abertura. Dispense varias toallas según
se necesiten tirando de ellas verticalmente a través de la
abertura grande. Empújelas hacia la pequeña abertura para
rasgarlas.

3. If present, use a wipe to remove visible soil
prior to disinfecting. Unfold a clean wipe and
thoroughly wet surface.

3. Antes de desinfectar, use una toalla para eliminar la
suciedad visible si existiera, Abra una toalla limpia y
la superficie.

4. Disinfection: Allow treated surface to remain
wet for one (1) minute. Let air dry.
Continuously Active Disinfection*: Use wipe
to wet surface to be disinfected. Ensure surface
remains wet for one (1) minute to disinfect
against organisms addressed by Continuously
Active Disinfection. Allow the surface to air
dry for Continuously Active Disinfection up to
24 hours. Use of this product should not alter
standard cleaning and disinfection practices. If
the treated surface is cleaned, reapplication of
product is necessary for continuous disinfection.

4. Deje que la superficie tratada permanezca húmeda
por un (1) minutos. Deje secar al aire. Deje que la
superficie tratada permanezca húmeda por un (1) minuto.
Occuptatem sum excernam aut omnihic aboremo volupta
spitiatur aciissintias quidolorpor sit in ped quiam es min
porio mod modios aut perum faccati onsequiatio.
Ment estotatusaes sum eum adissequas. Occuptatem
sum excernam aut omnihic aboremo volupta spitiatur
aciissintias qui. Ment estotatusaes sum eum adissequas.
Occuptatem sum excernam aut omnihic aboremo volupta
spitiatur aciissintias qui.

Treated surface
Superficie tratada

5. Do not reuse towelette. Dispose of used
towelette in trash. Do not flush in toilet.

5. No reutilice la toallita. Deséchela en el basurero.
No la deseche en el inodoro.

Note: It is recommended that a solvent or alcohol based product be used to remove the protective shield as needed.
Nota: Se recomienda utilizar un producto a base de solvente o alcohol para quitar el escudo protector según sea necesario.
*CAD addresses Acinetobacter baumannii MDR (Multi-drug resistant), Enterobacter aerogenes, Enterobacter aerogenes MDR (Multi-drug Resistant), Enterococcus faecalis
VRE (Vancomycin resistant enterococcus), Enterococcus faecium MDR (Multidrug Resistant), New Delhi metallo-beta-lactamase-1 (NDM-1) producing Klebsiella pneumoniae
(CRE – Carbapenem resistant Enterobacteriaceae), Pseudomonas aeruginosa, Staphylococcus aureus, Staphylococcus aureus (Methicillin Resistant) (MRSA).
*Direcciones desinfectantes continuamente activas Acinetobacter baumannii MDR (Resistente a multiples farmacos), Enterobacter aerogenes, Enterobacter aerogenes MDR (Multi-drug
Resistant), Enterococcus faecalis VRE (Vancomycin resistant enterococcus), Enterococcus faecium MDR (Multidrug Resistant), New Delhi metallo-beta-lactamase-1 (NDM-1) productora
Klebsiella pneumoniae (CRE – Carbapenem resistant Enterobacteriaceae), Pseudomonas aeruginosa, Staphylococcus aureus, Staphylococcus aureus (Methicillin Resistant) (MRSA).
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DATE____4/12/2022_____7:30am______________
Test Area

Location

Low Range

High Range

Reading

1. Exam Table

Exam Room (201)

25

50

297

2. BP Cuff

Exam Room (201)

25

50

109

3. Sink Handle

Exam Room (201)

25

50

0

4. Light Switch

Exam Room (201)

25

50

136

5. Inner Door Knob

Exam Room (201)

25

50

338

6. Exam Table

Exam Room (209)

25

50

368

7. BP Cuff

Exam Room (209)

25

50

187

8. Sink Handle

Exam Room (209)

25

50

14

9. Light Switch

Exam Room (209)

25

50

75

10. Inner Door Knob

Exam Room (209)

25

50

245

11. Exam Table

Exam Room (213)

25

50

81

12. BP Cuff

Exam Room (213)

25

50

31

13. Sink Handle

Exam Room (213)

25

50

27

14. Light Switch

Exam Room (213)

25

50

108

15. Inner Door Handle

Exam Room (213)

25

50

304

16. Inner Door Knob/Plate

Patient Restroom

50

100

623

17. Light Switch

Patient Restroom

50

100

0

18. Side Handrail

Patient Restroom

50

100

0

19. Trash Can Lid

Patient Restroom

50

100

159

20. Toilet Seat

Patient Restroom

50

100

0

21. Wheel Chair Arm

Wait Room

50

100

797

22. Door Handles

Wait Room

50

100

93

23. Chair Arm Rest

Wait Room

50

100

174
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DATE____4/12/2022___7:30am__________
24. Water Fountain

Wait Room

50

100

1820

25. Reception Counter

Wait Room

50

100

25

Out of range: 16/25 64%
Area of concern (within range, but over 75% or range): 1/25
In range or below: 8/25
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DATE____4/15/2022_______Noon____________
Test Area

Location

Low Range

High Range

Reading

1. Exam Table

Exam Room (201)

25

50

134

2. BP Cuff

Exam Room (201)

25

50

920

3. Sink Handle

Exam Room (201)

25

50

6

4. Light Switch

Exam Room (201)

25

50

108

5. Inner Door Knob

Exam Room (201)

25

50

76

6. Exam Table

Exam Room (209)

25

50

52

7. BP Cuff

Exam Room (209)

25

50

25

8. Sink Handle

Exam Room (209)

25

50

0

9. Light Switch

Exam Room (209)

25

50

106

10. Inner Door Knob

Exam Room (209)

25

50

913

11. Exam Table

Podiatry

25

50

0

12. BP Cuff

Podiatry

25

50

521

13. Sink Handle

Podiatry

25

50

20

14. Light Switch

Podiatry

25

50

285

15. Inner Door Handle

Podiatry

25

50

87

16. Inner Door Knob/Plate

Patient Restroom

50

100

0

17. Light Switch

Patient Restroom

50

100

228

18. Side Handrail

Patient Restroom

50

100

0

19. Trash Can Lid

Patient Restroom

50

100

209

20. Toilet Seat

Patient Restroom

50

100

222

21. Wheel Chair Arm

Wait Room

50

100

178

22. Door Handles

Wait Room

50

100

250

23. Chair Arm Rest

Wait Room

50

100

369
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DATE____4/15/2022___Noon________________
24. Water Fountain

Wait Room

50

100

1401

25. Reception Counter

Wait Room

50

100

111

Out of Range- 18/25
Within or Below Range- 7/25
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DATE____7/26/2022______7:30am_____________
Test Area

Location

Low Range

High Range

Reading

1. Exam Table

Exam Room (201)

25

50

0

2. BP Cuff

Exam Room (201)

25

50

30

3. Sink Handle

Exam Room (201)

25

50

0

4. Light Switch

Exam Room (201)

25

50

53

5. Inner Door Knob

Exam Room (201)

25

50

107

6. Exam Table

Exam Room (209)

25

50

121

7. BP Cuff

Exam Room (209)

25

50

NA

8. Sink Handle

Exam Room (209)

25

50

36

9. Light Switch

Exam Room (209)

25

50

139

10. Inner Door Knob

Exam Room (209)

25

50

0

11. Exam Table

Podiatry

25

50

0

12. BP Cuff

Podiatry

25

50

130

13. Sink Handle

Podiatry

25

50

128

14. Light Switch

Podiatry

25

50

0

15. Inner Door Handle

Podiatry

25

50

374

16. Inner Door Knob/Plate

Patient Restroom

50

100

393

17. Light Switch

Patient Restroom

50

100

0

18. Side Handrail

Patient Restroom

50

100

0

19. Trash Can Lid

Patient Restroom

50

100

132

20. Toilet Seat

Patient Restroom

50

100

4

21. Wheel Chair Arm

Wait Room

50

100

6

22. Door Handles

Wait Room

50

100

642

23. Chair Arm Rest

Wait Room

50

100

74
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DATE____7/26/2022______7:30am_____________
24. Water Fountain

Wait Room

50

100

0

25. Reception Counter

Wait Room

50

100

34

Fail = 10/24 42%
Pass = 14/24 (3 in Caution level) 58%

Exam Room 201 Pass (3/5) 60%
Exam Room 209 Pass (2/4) 50%
Podiatry Pass (2/5) 40%
Patient Restroom Pass (3/5) 60%
Wait Room Pass (4/5) 80%
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DATE____7/26/2022______12:00pm_____________
Test Area

Location

Low Range

High Range

Reading

1. Exam Table

Exam Room (201)

25

50

2

2. BP Cuff

Exam Room (201)

25

50

477

3. Sink Handle

Exam Room (201)

25

50

5

4. Light Switch

Exam Room (201)

25

50

65

5. Inner Door Knob

Exam Room (201)

25

50

371

6. Exam Table

Exam Room (209)

25

50

80

7. BP Cuff

Exam Room (209)

25

50

NA

8. Sink Handle

Exam Room (209)

25

50

0

9. Light Switch

Exam Room (209)

25

50

15

10. Inner Door Knob

Exam Room (209)

25

50

73

11. Exam Table

Podiatry

25

50

54

12. BP Cuff

Podiatry

25

50

37

13. Sink Handle

Podiatry

25

50

78

14. Light Switch

Podiatry

25

50

0

15. Inner Door Handle

Podiatry

25

50

0

16. Inner Door Knob/Plate

Patient Restroom

50

100

0

17. Light Switch

Patient Restroom

50

100

33

18. Side Handrail

Patient Restroom

50

100

2

19. Trash Can Lid

Patient Restroom

50

100

85

20. Toilet Seat

Patient Restroom

50

100

739

21. Wheel Chair Arm

Wait Room

50

100

27

22. Door Handles

Wait Room

50

100

137

23. Chair Arm Rest

Wait Room

50

100

3
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DATE____7/26/2022______12:00pm_____________
24. Water Fountain

Wait Room

50

100

58

25. Reception Counter

Wait Room

50

100

42

Fail = 10/24 42%
Pass = 14/24 (2 in Caution level) 58%

Exam Room 201 Pass (2/5) 40%
Exam Room 209 Pass (2/4) 50%
Podiatry Pass (3/5) 60%
Patient Restroom Pass (3/5) 60%
Wait Room Pass (4/5) 80%

DATE____11/3/2022 7:30am
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Test Area

Location

1. Exam Table

98

Low Range

High Range

Reading

Exam Room (201)

25

50

0

2. BP Cuff

Exam Room (201)

25

50

19

3. Sink Handle

Exam Room (201)

25

50

0

4. Light Switch

Exam Room (201)

25

50

9

5. Inner Door Knob

Exam Room (201)

25

50

0

6. Exam Table

Exam Room (209)

25

50

5

7. BP Cuff

Exam Room (209)

25

50

62

8. Sink Handle

Exam Room (209)

25

50

8

9. Light Switch

Exam Room (209)

25

50

0

10. Inner Door Knob

Exam Room (209)

25

50

147

11. Exam Table

Podiatry

25

50

0

12. BP Cuff

Podiatry

25

50

169

13. Sink Handle

Podiatry

25

50

60

14. Light Switch

Podiatry

25

50

110

15. Inner Door Handle

Podiatry

25

50

0

16. Inner Door Knob/Plate

Patient Restroom

50

100

0

17. Light Switch

Patient Restroom

50

100

8

18. Side Handrail

Patient Restroom

50

100

37

19. Trash Can Lid

Patient Restroom

50

100

42

20. Toilet Seat

Patient Restroom

50

100

6

21. Wheel Chair Arm

Wait Room

50

100

20

22. Door Handles

Wait Room

50

100

234

23. Chair Arm Rest

Wait Room

50

100

0

DATE____11/3/2022 7:30am
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24. Water Fountain

Wait Room

50

100

3

25. Reception Counter

Wait Room

50

100

0

Pass rate (19/25): 76%
Adjusted pass rate to account for door no longer being a touch surface: (19/24): 79%

DATE____11/3/2022 Noon
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Test Area

Location

1. Exam Table

100

Low Range

High Range

Reading

Exam Room (201)

25

50

3

2. BP Cuff

Exam Room (201)

25

50

102

3. Sink Handle

Exam Room (201)

25

50

0

4. Light Switch

Exam Room (201)

25

50

0

5. Inner Door Knob

Exam Room (201)

25

50

0

6. Exam Table

Exam Room (209)

25

50

0

7. BP Cuff

Exam Room (209)

25

50

232

8. Sink Handle

Exam Room (209)

25

50

2

9. Light Switch

Exam Room (209)

25

50

4

10. Inner Door Knob

Exam Room (209)

25

50

0

11. Exam Table

Podiatry

25

50

N/A

12. BP Cuff

Podiatry

25

50

N/A

13. Sink Handle

Podiatry

25

50

N/A

14. Light Switch

Podiatry

25

50

N/A

15. Inner Door Handle

Podiatry

25

50

N/A

16. Inner Door Knob/Plate

Patient Restroom

50

100

0

17. Light Switch

Patient Restroom

50

100

8

18. Side Handrail

Patient Restroom

50

100

37

19. Trash Can Lid

Patient Restroom

50

100

42

20. Toilet Seat

Patient Restroom

50

100

6

21. Wheel Chair Arm

Wait Room

50

100

20

22. Door Handles

Wait Room

50

100

169

23. Chair Arm Rest

Wait Room

50

100

0

DATE____11/3/2022 Noon
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24. Water Fountain

Wait Room

50

100

3

25. Reception Counter

Wait Room

50

100

0

Pass rate (16/19): 84%
Adjusted pass rate to account for door no longer being a touch surface: (17/19): 89%
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3864 Bonnie Pl.
Carson City, NV 89701

Brad D. Strait
Education

Current

Phone 740-817-0651
E-mail bradou44@gmail.com

University of Nebraska Medical Center

Omaha, NE

MPH- Environmental, Agricultural, and Occupational Health
 Anticipated graduation Fall 2022
Fall 01-Fall 06

Ohio University

Athens, OH

B.S Environmental Health Science
 Graduated Summer 06

Work Experience

Oct 2019-Current
Indian Health Service
Reno, NV
 1150 Financial Blvd Ste 500. Reno, NV 89502
 Civilian Federal Government
 Phoenix Area, Reno District Office of Environmental Health and
Engineering
 Environmental Health Specialist
 Perform inspectional and consultative services for Tribal service
units. Current service unit includes Owens Valley, CA, Washoe
Tribes of CA and NV, Fallon, NV, and Lovelock NV.
 Act as main contact for Tribal facilities and councils to Federal
services related to environmental health.
 Conduct health and safety inspections for Tribal facilities including
schools, daycare programs, senior centers, gaming facilities, food
establishments, detention centers, campgrounds, and any
environmental health associated complaints.
 Provide written reports with inspection findings and suggested
corrective actions.
 Aid in linking Tribal groups with needed injury prevention resources
through IHS grant funds and programs.
 Perform vector surveillance to determine trends in disease
prevalence.
 Assist in scheduling and conducting rabies vaccination clinics
throughout the service area for Tribal member pets.
 Conduct food safety training courses for Tribal members, using
internal training for basic certification as well as ServSafe for
Certified Food Protection Managers.

Sept 2018-Oct 2019
Columbus Public Health
Columbus, OH
 240 Parsons Ave. Columbus, OH 43215
 Local Health Department, 40 hr/week
 Sanitarian II (Coordinator)
 1 year in The Vector Control Program
 Oversaw the mosquito adulticide and larvacide treatment as well as
rat control program for The City of Columbus








Performed duties including monitoring for disease in the jurisdiction,
analyzing data related to rat control activities, and quality control of
complaint inspections performed by up to 12 seasonal and 2 part
time employees.
Smoke free Ohio coordinator for The City of Columbus.
Included performing smoke free inspections based upon
complaints, billing state department of Health for inspectional
activities, and issuance of fines related to complaint inspections.
Member of the Emergency Response Team for Columbus Public
Health
Included responding to emergency situations requiring health
department consulting such as, chemical releases, shelter
activations, and fires where public exposures could be hazardous.

Oct 13-Sept 2018
Columbus Public Health
Columbus, OH
 240 Parsons Ave. Columbus, OH 43215
 Local Health Department, 40 hr/week
 Sanitarian II (Coordinator)
 5 years in Food Protection Program
 Included coordinating mobiles and vending area and enforcement
area
 Assisted in re-writing and implementing new enforcement
procedures for non-compliant food facilities, including court
referrals and issuance of notices of violations
 Back up for all food program areas including plan review,
education, mobiles, and enforcement
 Conducted both Proctor and Instructor duties for ServSafe classes
 Assisted in training of new employees on food code violation
identification, educating operators, and general inspectional
standards
 Additionally conducted standard inspectional duties as needed for
both Food Service Operations and Retail Food Establishments,
identifying violations of Ohio Model Food Code and verifying that
corrective actions occur
 Assisted operators with verifying HACCP plans and development of
initial plan implementation.
 Worked with both Ohio Department of Health and Ohio Department
of Agriculture to identify correct interpretations of state food code
and violation intent
 Performed Healthy School facility inspections assessing hazards in
school buildings and issuing remedy recommendations
Nov. 06 – Oct 13
Columbus Public Health
Columbus, OH
 240 Parsons Ave. Columbus, OH 43215
 Local Health Department 40 hr/week
 Sanitarian I
 Over 6 years in the Healthy Homes Program
 Included home inspections for mold and moisture, asthma triggers,
and lead hazard identification
 Obtained license for Risk Assessor from Ohio Department of Health
 Conducted lead risk assessments on homes with compromised
children, those children with identified elevated blood lead levels.








Included identifying hazards, writing public safety orders to abate
those hazards, and clearing any abatement work
5 years as Program Coordinator for HUD Healthy Homes
Demonstration Grant
 Included quality control of inspection reports as well as
invoicing, writing work specifications for contracted home
repairs, and updating database activities
 Conducted home assessments for grant clients for both asthma
trigger identification and follow up inspections for completed
work ordered through program
 Assisted in writing of previously awarded HUD Healthy Homes
grant supplying $875,000
Worked out of class for multiple weeks performing Sanitarian II
(Lead) duties including writing requests for purchase documentation,
billing invoice verification, and quality control for lead assessment
reports
Assisted with the Smoke Free program. This included observational
inspection with program coordinator.
Worked out of class handling Sanitarian II (Smoke Free) duties,
including inspecting, writing violations, updating state database per
timelines, and invoicing inspection activities.

Summer 04 Licking County Health Department
Newark, OH
 675 Price Rd. Newark, OH 43055
 Summer internship
 Vector Control
 Responsible for scheduling, complaint investigation, mosquito
trapping, adulticide and larvacide spraying, as well as the billing
included in the Licking County Vector Control Program
 Also included the pick up and transportation of bird samples to state
laboratory for encephalitis testing
 During summer also piloted semi-public sewage treatment
inspections, including permitting and inspecting for EPA program
Additional
Information

Registered Environmental Health Specialist
Ohio Department of Agriculture Certified Commercial Pesticide Applicator
(2019)
Certified Pool Operator (CPO)
National Child Passenger Safety Technician (CPS Tech) (2021-2023)
Certified ServSafe exam proctor and instructor for both Handler and
Manager certifications
OSHA 30-hour certified
CPR/AED, First Aid Certified
Proficient with all Microsoft Office programs including Excel, Access, and
Publisher
HAZMAT and WMD Awareness trained
Trained to MARCS level II
Completed FEMA ICS 100, 102, 300, 400, 700, 800, 701, 702, 706
Trained on NFPA 99, 101
Member of Ohio Environmental Health Association (2006-2018)
PADI Open Water dive certified (2009)

